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PRODUCTION AND POPULATION. 

We could not ask for stronger evidence of the in- 
creasing prosperity of the country than is afforded by 
the last publication of the Bureau of Statistics, embody- 
ing the annual review of the foreign commerce of the 
United States. It contains figures which show the 
progress in production and consumption, in the United 
States, of coal, iron, and petroleum. The increase is 
really astonishing, particularly when it is borne in 
mind that it has been far more rapid—five times 
more rapid, in fact—than the increase of population. 
Thus, in 1894, the production of coal was 152,447,791 
tons; in 1903, it was 319,068,229 tons, an increase of 
over 100 per cent. In 1894, the production of pig iron 
was 7,000,000 tons; in.1903, it had risen to 18,000,000 
tons, an increase of over 150 percent. The production 
of petroleum rose from’ 2,072,469,672 gallons in 1894 
to 4,219,374,154 gallons in 1903, an increase of over 100 
per cent. Now, the increase of population in the United 
States is estimated as not more between the years 1894 
and 1903, than 21 per cent, so that the production of 
these important materials of industry has increased 
from five to seven times faster than would naturally be 
called for by the growth of population. It should be 
noted, moreover, that during this increase, the exports 
of coal have been nominal, while the exports of pe- 
troleum have slightly decreased; showing that the 
home consumption is growing in a ratio proportionate 
to the increased production. 
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GAS TURBINES, 

It was inevitable that the success of the steam tur- 
bine should lead to an investigation of the problem of 
the gas turbine; for it is natural to argue broadly that 
the results obtained with one gas will be obtained with 
any other, unless indeed some radical difficulties inhe- 
rent in the gas or in the mechanism employed for its 
expansion should be found to stand in the way. The 
prospects for the early development of the gas turbine 
were discussed recently in a paper read before the 
British Institute of Mechanical Engineers, and, accord- 
ing to the author, those prospects are not very bright. 
Of course, one of the chief difficulties is the high tem- 
perature of the gas, which necessitates,*if the temper- 
ature is to be reduced to a degree that is not injurious 
to the cylinder, the carrying away of a large amount of 
heat by the cooling water. If it were attempted to dis- 
pense with cooling water, or to use only as much as 
would cause a. moderate reduction. of the temperature, 
the rotating parts of the turbine would have to run red 
hot, and there is no material known to the engineering 
art to-day that would hold together at such high tem- 
perature, if:subjected to the great centrifugal forces 
that would be developed. 
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POWER OF OCEAN WAVES, 

At the International Engineering Congress, recently 
held at St. Louis, some unusual figures were given on 
the subject of the height and power of ocean waves, 
particularly as regards their effect.upon harbor works. 
In the course of a paper dealing with the new Dover 
harbor, it was stated that since these works have 
been in progress, no wave of a greater height than 15 
feet has been recorded—a. fact which will be very sur- 
prising to those who have experienced the miseries of 
the Dover-Calais passage. The fact is the more remark- 
able because at the entrance to the Tyne, waves from 
35 feet to 40 feet high have been measured, and the 
last-named height has also been observed at Peter- 
head. In dwelling upon the necessity for what are 
known as spending-beaches and wave-traps, for dissi- 
pating and controlling wave action, it was stated that 
the depth tc which the latter extends is now known to 
be much greater than was once commonly supposed. 
Proof of this is shown by the fact that lobster pots 
placed in from 120 to 180 feet ot water, have been 


Scientific American 


found to be filled with sand and shingle after a .cavy 
gale; moreover, sand had been found deposited after a 
heavy gale in the gallery of the Bishop Rock ‘light- 
house, the latter being 120 feet above the watet, and 
the depth of the water at that point 150 feet. T iat the 
water, even at considerable depths, must be moving 
during a gale with great momentum, is shown by the 
fact that at the Peterhead breakwater blocks weighing 
41 tons and located over 36 feet below spring tide low- 
water, were displaced during a storm, while a section of 
the breakwater weighing 3,300 tons was moved bodily 
for a few inches without the brickwork being dislo- 
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ELECTRIC TRACTION FOR TRUNK ROADS, 

The successful test of the first of the electric locomo- 
tives that are being built for the main line of the New 
York Central Railroad, marks a definite step toward 
the day when trunk-line passenger service will be 
worked by electrical traction. The locomotive did 
everything that had been expected of it, hauling its 
test loads with that rate of acceleration which is one 
of the chief advantages of the electric motor, whether 
applied to the locomotive or directly to the cars. The 
success of the New York Central installation, of which 
no reasonable doubt can be entertained, will be fol- 
lowed by the electrifying of similar stretches of steam 
roads, on which the traffic is sufficiently dense and 
heavy to warrant the change. ‘There were special con- 
ditions connected with the New York Central service 
which rendered the use of the electric locomotive de- 
sirable; but when such systems as those of the Penn- 
sylvania between New York and Washington or Pitts- 
burg, or of the New Haven road between New York 
and Boston, come to be electrically equipped, we think 
it is altogether probable that. the Sprague system of 
multiple control will be adopted, the electric locomo- 
tive being dispensed with. This implies a better dis- 
tribution of the weight and power throughout the 
train, greater smoothness of running, and, of course, 
less wear and tear upon the track and bridges. 
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SUBWAY RESULTS. 

The New York Subway has been in operation for a 
sufficient time to enable the public to realize how far 
its performance comes up to its high promise. In 
spite of a pretty liberal bombardment by the crank 
and the faddist, carried on from the vantage ground 
of the correspondence columns of the local press, there 
is little doubt that New York city is greatly pleased 
with its new system of transportation. The feature 
that appeals most strongly to the downtown business 
man and the theater-goer is the system of express 
trains, in which the operating company has fully re- 
deemed its promise of a fifteen-minute service to Har- 
lem. These trains have hitherto been run under a 
four-minute headway, but now that the east side 
branch of the road has been opened, the expresses will 
be run under a two-minute headway as far as the junc- 
tion at Ninety-sixth Street, and a four-minute headway 
upon the two branches of the road from that point to 
their respective termini. There are two features in 
particular that mark the road as constructed on the 
most up-to-date practice in electrical traction. One is 
the remarkably rapid acceleration, which amounts to 
1.25 miles per second, and the other is the splendid con- 
dition of the track. The combination of 100-pound 
rails with a tie-plate on every tie, and broken stone 
ballast laid on a concrete foundation, provides a re- 
markably smooth track, in which both surface and 
alignment are all that could be asked. Another feature 
that contributes to comfortable riding is that the 
curves are “spiraled,” that is to say, the track runs 
from the tangent to the maximum curvature in a para- 
bola, the change of direction being so gradual that the 
jolt which usually accompanies the entrance of a 
train upon a curve is entirely removed. The express 
train service is undoubtedly the most valuable feature 
of the new Subway; and it augurs well for the future 
service of the system that Mr. ‘Belmont has expressed 
the conviction that the Subway was intended primarily 
te provide service of this nature, and that the more 
completely it is given up to express trains, the more 
fully ~will it meet the needs of this great and popu- 
lous city. 
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A UNITED STATES WARSHIP ON TRIAL. 

In tife life of a warship there is'no event—always 
excepting g, of course, the day of battle—around which 
so great interest, both sentimental and practical, cen- 
ters as -her trial trip; for righthe or wrongly, the world 
has fallen into the habit of placing the speed of a 
warship as first in vatue of the many separate ele- 
ments that go to make up the sum total of her 
efficiency. 

It was, therefore, with no small amount of interest 
that the editor recently boarded the United States 
armored cruiser ‘Pennsylvania’ as the guest of her 
builders, the Cramps, of Philadelphia, to witness the 
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government speed trial on the well-known Cape Ann 
course off the coast of Massachusetts. Outside of the 
small party of invited guests and the ship’s trial crew 
of 450 officers and men, the persons on the ship most 
immediately interested in the trial were the Govern- 
ment Trial Board, composed of eminent officers of the 
navy, and the officers and representatives of the com- 
pany that built the ship. To the first named, a speed 
trial is an event of profound importance, since upon 
it depends the acceptance by the government of the 
United States of a vast and complicated machine 
which, in the completed condition, will represent the 
expenditure of between five and six million dollars 
from the national treasury. To the representatives of 
the firm, the issue is of even more vital importance, 
since it involves the payment to them of a sum of 
nearly four million dollars, and what is of even more 
importance, the prestige of the firm is greatly at stake; 
for of all misfortunes that may happen to a big ship- 
building firm, there is none that can give more positive 
chagrin than to know that such and such a great 
warship constructed by themselves, and designed for 
20 or 22 knots an hour, must go down on the official 
register as having done no better than 19 plus or 21 
plus, as the case may be. On the other hand, it is 
always an object of laudable ambition and keen com- 
petition among the respective builders of a class of 
sister ships to be able, as in the case of the “Pennsyl- 
vania,” to say that she heads her class in speed and 
economy of coal consumption. 

The performance of the “Pennsylvania” in exceed- 
ing the contract speed by 0.43 of a knot, and the con- 
tract horse-power by 5,000, is a result that is gratifying 
both to the government and to the builder. It has 
always been the policy and tradition of our Bureaus 
of Construction and Engineering to encourage the 
hearty co-operation of the leading shipbuilding firms 
of the country; and in this particular case, the excel- 
lent results are directly attributable to certain modifi- 
cations in the boiler room and engine room, which, 
as the trials have shown, resulted in greatly improv- 
ing the speed and efficiency of the ship. The contract 
for the six vessels of the “Pennsylvania” class called 
for the development of a speed of 22 knots an hour, 
with an indicated horse-power of 23,000. The builders 
of the “Pennsylvania” decided that, by using a differ- 
ent type of water-tube boiler, and making certain 
modifications in the triple-expansion engines, they 
could. secure a larger indicated horse-power, and thus 
serve the double purpose of safeguarding their own 
interests and giving the United States government a 
better ship. The suggested changes which were al- 
lowed by the government were as follows: The bat- 
tery of thirty Babcock & Wilcox boilers was replaced 
by a battery of thirty-two modified Niclausse boilers, 
the modifications being in the direction of larger tubes 
and drum, and a general simplification of details. The 
main steam pipe was increased from 13 inches to 15 
inches diameter, because it was considered that for a 
piston speed of nearly 1,100 feet a minute, a pipe of 
the larger diameter would be a necessity. The boiler 
pressure was raised from 265 pounds to 300 pounds, 
and the arrangement of the cylinders was modified, so 
as to give a more direct fiow to the steam; the order 
in the departmental design being low pressure, high 
pressure, intermediate, and low pressure, which was 
changed in the Cramps’ design to high pressure, inter- 
mediate, low pressure and low pressure. Another radi- 
cal change was that, instead of the low-pressure cylin- 
ders being assisted by introducing live steam from the 
boilers, this connection was dispensed with, and, in- 
stead, the exhaust from the auxiliaries was fed direct 
to the low-pressure cylinders. It will thus be seen 
that the changes were thoroughly in touch with the 
latest marine practice, involving high boiler pressure, 
ample steam-pipe connections to convey an abundance 
of steam to the cylinders, and a literal adherence to 
the principles of triple-compound expansion, by using 
live steam only in the high-pressure cylinders,. and 
allowing it to develop its full expansive efficiency from 
throttle to condenser. 

The value of these changes is seen in a comparison 
of the trials of the “West Virginia’ with those of the 
“Pennsylvania,” the first-named ship being built 
strictly to the original designs. On her trial trip the 
average speed of the “West Virginia” was 22.12 knots 
with 25,750 horse-power, on a coal consumption of 3.2 
pounds per indicated horse-power per hour. The 
“Pennsylvania” averaged 22.43 knots with an average 
indication of 27,750 horse-power, on an average coal 
consumption of 2.2 pounds per horse-power per hour, 
the temperature in the uptake in the first case being 
over 1,000 degrees, and in the case of the ‘“Pennsyl- 
vania” 650 degrees. We quote these figures not only 
for their intrinsic interest, but as showing the wisdom 
of the departmental policy of encouraging the private 
builders to offer and put in practice their own amena- 
ments to departmental designs. The low coal con- 
sumption is, perhaps, an even more valuable feature 
than the higher speed, for it means that if the ‘West 
Virginia” and the ‘‘Pennsylvania” were both using 
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their forced draft in chase of a fast cruiser of the 
enemy, the “Pennsylvania” would be able to follow the 
chase for 50 per cent longer time than her consort. 
In other words, by virtue of her higher economy, her 
radius of action, on the same amount of coal, when 
using forced draft, is just 50 per cent greater than 
that of the sister ship. 

In the popular mind, the speed trials of a United 
States warship are associated with much that is spec- 
tacular, both in the event and in the preparations for 
it. Although the editor boarded the ship at the New 
York navy yard, under the impression that the reality 
would prove considerably less lurid than its oft- 
repeated descriptions might lead the layman to ex- 
pect, he was not altogether prepared to find such a 
cool, matter-of-fact, everyday air prevailing both above 
decks and below. There were no chunks of unburned 
coal, “big as a man’s fist,” being thrown crater-like 
from the “belching” smokestacks, nor were there 
any exhausted firemen brought up and laid on deck 
to be revived before plunging again into that “inferno” 
below. Everything was orderly, methodical, and highly 
scientific. The trial was simply the accomplishment 
of results that had been carefully planned and con- 
fidently predicted months and years before they hap- 
pened. Indeed, just as the vessel swept over the line 
at the start, her builder predicted her speed to the 
writer, with an accuracy which proved, when the trial 
was over, to be only one-tenth of a knot too low. 

The Cape Ann course is selected mainly because it 
affords deep water—an important element in obtaining 
estimated speeds—and because the course is suf- 
ficiently near to the shore to admit of the buoys by 
which it is marked off being accurately located by tri- 
angulation from the shore. The total length of 44 
knots is divided into seven approximately equal lengths 
of about 6 knots each. Near each buoy, and on the 
landward side of it, is anchored a United States war- 
ship, which does the double duty of affording a large, 
conspicuous object to assist the captain of the vessel 
on trial in steering a true course, and also affording 
a means of gaging the speed of the tide at each par- 
ticular mark at the time when the ship passes. The 
vessel runs the full length of the course, then makes a 
wide turn, and steams back over the same course. In 
estimating her average speed over each leg of the 
course, the speeds of the tide at the two buoys are 
taken, and their mean is added or deducted, according 
as the tide is adverse or favorable, to the speed of 
the vessel over that leg. The average of the fourteen 
speeds thus arrived at gives the average speed of the 
ship for the whole 88 knots. 

In a case where deductions at the rate of $25,000 
for every quarter of a knot that the vessel falls below 
contract speed, are involved, great accuracy is neces- 
sary. The time is taken by means of two vertical 
sighting rods placed transversely to the axis of the 
ship on the upper, forward bridge. At the instant that 
the particular buoy is in line with these two sights, the 
timing officer calls out “Mark,” and the time is accu- 
rately taken with a chronometer. It is not generally 
understood how greatly the speed of the ship depends 
upon the steersman; for if she veers ever so little from 
her course, it means not only that she travels a pro- 
portionately greater distance, but that the retarding 
effect of the helm in bringing her back to her course 
pulls down the speed very materially. 

Upon entering the engine room, the conditions did 
not strike the writer as varying greatly from those 
that obtained when he made a chance visit to the 
engine room of the “Deutschland,’ during a passage 
across the Atlantic. Each engineer and oiler was at 
his particular post and, of course, was closely at- 
tentive to his duties. Perhaps the only difference that 
one could note was the large amount of saponified 
lubricating oi] (looking for all the world like soap- 
suds) that was spattered over the moving parts, 
frames, and bed plate. This was inevitable in a case 
like the present, where the engines, although they were 
fresh from the builders’ yard, were being pushed to 
their maximum power. Passing through theairlock that 
leads into the boiler rooms, one was struck with the 
same quiet orderliness and utter absence of excitement 
or nervous tension. The coal was being brought by a 
couple of men from the bunker door at the end of the 
foot plate, a sack at a time, and emptied into a long 
heap athwartships, and midway between the twelve 
fire doors of the four boilers in the compartment. The 
fire doors were numbered in pairs, the doors having 
the same number being on opposite boilers and diago- 
nal to each other. At one end of the foot plate stoog 
a group of firemen, with a boy in their midst who was 
holding a watch. At two-minute intervals he would 
call out a number, and instantly two firemen would 
come out upon the floor plate, coal the fires corre- 
sponding to the numbers called, throwing on a half 
dozen shovelfuls, and then step back to join the 
quiet little group at the end of the floor plate. This 
method was followed in all the compartments, and it 
meant that each furnace received a thin layer of coal 
once in every twelve minutes. Previous experience 
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had shown that this rate of firing would provide the 
thin, evenly-spread bed of coal necessary to maintain 
a full head of steam at 300 pounds boiler pressure. 

With a view to determining the actual coal con- 
sumption, the coal, before the trial, was sacked and 
weighed; and many of our readers will be astonished 
to learn that the coal used was the straight run of 
the mine, and cost only $2.75 a ton—thus disposing of 
another of the little fictions that have grown up around 
warship speed trials, to the effect that the coal was 
picked by hand and cost something over $10 per ton. 

Our observations of the whole trial confirm the state- 
ment that there is no reason why such a ship as the 
“Pennsylvania,” after being turned over to the navy, 
should not for years to come, repeat, or even exceed, 
her trial performance. It is true the trial crew was a 
special one, well trained to its work; but the navy is 
also paying special attention to its fireroom staff, and 
it has some very efficient crews in the service. More- 
over, the engines on this trial were perfectly new, and 
no doubt after several months of service they will 
limber up and show as good, or better results. 
ie + 

THE HEAVENS IN DECEMBER. 
BY PROF. W. M. KEED. 

On December 31, at midnight, the earth is at peri- 
helion, and therefore nearest to the sun of any time 
during the year. But how far we are at this time 
from our source of heat is still doubtful by perhaps 
100,000 miles. Since B. C. 270 many attempts have 
been made to determine this most important of all 
distances in the solar system. By other means the 
relative distances of all the heavenly bodies can be 
found. But to ascertain the dimensions of the solar 
system in miles, we must know the distance from the 
earth to the sun. Mr. Arthur R. Hinks has just made 
a discussion in the Monthly Notices of the Royal Astro- 
nomical Society, of the parallax of the sun, as deduced 
from photographs of Eros, taken during the last oppo- 
sition of November 7 to 15, 1900; 295 plates were ex- 
posed at observatories in the following places: Algiers, 
Lick Observatory, Cal., Northfield, Minn., Tacubaya, 
Mexico, Cambridge, Minneapolis, Oxford, and Paris. 

The measurement of these plates gives a value of 
the parallax of 8.7966 sec. + 0.0047 sec., which cor- 
responds to a distance of about 92,861,000 miles + 
50,000 miles, which places the sun about 36,000 miles 
further away than it was formerly supposed to be. 
Aristarchus in B. C. 270 obtained a parallax of 180 
sec. by observations on the moon when its elonga- 
tion was 90 deg. from the sun, or one-half phase. In 
136 A. D. Ptolemy, from observations on the earth’s 
shadow, made the parallhax 170 sec. The Hindoos 
about 1100 A. D. got 240 sec. Corpernicus in 1543, 
also from observations of the earth’s shadow, got 240 
sec. Kepler, from the diurnal parallax of Mars, ob- 
tained 60 sec. in 1620. By the same kind of observa- 
tions, Flamsteed, in 1672, reduced the parallax to 10 
sec. Since 1850 over fifty determinations of the solar 
parallax have been made. They all lie between 8 sec. 
and 9 sec. Until quite recently the accepted parallax 
was 8.80 sec. 

On December 20 Aldebaran is occulted by the moon. 
As seen from Washington, the star disappears behind 
the moon at 8h. 25m. Eastern standard'time, and re- 
appears at 9h. 46m. But on account of the paral- 
lax of the moon, this time must be considerably altered 
to suit conditions at other places. On December 2 
Mars is alsp: occulted. The Washington time of dis- 
appearance, is 2h. 15m. ‘A. M. Eastern standard time, 
and 3h. 16m. A. M. for regppearance. 

The disappearance of a right star behind the moon 
is an extremely interesting phenomenon to watch. 
It gives many people their’first impression of how rap- 
idly the moon is moving among the stars. Then the 
very sudden extinction of the star is an impressive 
sight. At first the moon will appear to gain rapidly 
on Aldebaran. Finally this speck of light will seem 
to be fastened to the edge of the moon, and to stay 
in this position longer than the observer expects. 
But suddenly the star will be gone. Its reappearance 
from the other side will be equally startling. This 
phenomenon is one of our strongest arguments that 
the moon has either no atmosphere or an extremely 
trifling one. Even in a small telescope it is obvious 
that there can be no very great gaseous envelop to 
our satellite. For the mountains are just as distinctly 
seen at the edge of the disk as they are at the center. 
In 1792 Sehroter thought he perceived a twilight band 
on the moon, and argued from that, that the moon 
must have an atmosphere about one-thirtieth as dense 
as ours. But such an atmosphere should so bend the 
light of occulted stars as to make the time from 
disappearance to reappearance much less than we 
should expect from the measured diameter of the moon. 
Sir George Airy found on}y 4 sec. for the difference in 
the diameter of the moon as deduced from direct meas- 
urement and from occultations of stars. Also from 
this 4 sec. must be subtracted the effect of irradiation, 
which is far from a negligible quantity. From these 
observations he concluded that the moon’s atmosphere, 
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if it has any, must be at least two thousand times 
less dense than our own at sea level. Furthermore, as 
the star approaches the lunar disk, certain rays of its 
light should first be absorbed by the lunar atmosphere. 
Such an example of selective absorption is noticed on 
every clear day when the sun sets. The absorption in 
this case is so great, on account of the greater mass 
of air through which the sunlight must travel, that 
its color is perceptibly changed. To test this effect 
of a possible lunar atmosphere, Sir William Huggins 
watched the spectrum of the star Epsilon Piscium dur- 
ing occultation, but found that ihe whole spectrum 
disappeared as quickly as the star itself. Prof. Comstock 
has recently come to the conclusion from occultation of 
stars that the lunar atmosphere cannot have a density 
exceeding one five-thousandth that of the earth’s. 
Prof. W. H. Pickering took photographs of Jupiter 
during an occultation in 1892. He concluded that the 
disk was slightly flattened as it approached the moon's 
limb, on account of the effect of the lunar atmosphere. 
These measurements gave a maximum density of the 
refracting medium of one four-thousandth of our at- 
mosphere. It is interesting that during this month 
both kinds of occultations can be observed. 

On December 16, at midnight, Jupiter is in conjunc- 
tion with the moon. The sun is at the winter solstice, 
which marks the beginning of winter, on December 22 
at 1 A.M. 

On December 20 at 6 P. M. Venus is in the southwest 
at an altitude of 15 deg. The planet will continue to 
grow more brilliant throughout the month. At the 
same time Saturn will be in the same quarter of the 
heavens at an altitude of 22 deg. At6 A. M. Mars will 
be‘seen in the S. S. E. at an altitude of 40 deg. It will 
be a short distance above the bright star Spica, in the 
constellation of Virgo. 

During the evening Jupiter will be a very prominent 
object. At about 8 P. M. it will be in the direction 
S. S. W. at an altitude of 57 deg. It will be easily dis- 
tinguished by its great brilliancy. 

Mercury is at greatest elongation on December 13, 
when it is 20 deg. from the sun. It will then be close 
to the horizon just after sunset. But at this season of 
the year the ecliptic makes such an acute angle with 
the horizon at sunset that it is very difficult to see 
Mercury unless the weather is exceptionally clear. 

At 8 P. M. on December 20, Orion is S. S. E. at an 
altitude of about 30 deg. The three stars that form the 
belt are almost vertical to the horizon. 

Farther to the north, in a direction about EH. N. E., 
are the Twins—Castor and Pollux. They will be about 
the same distance above the horizon as Orion’s Belt. 
A line connecting these two stars is also nearly vertical 
to the horizon. Directly above Orion’s Belt is the 
red star Aldebaran, and around it the group of faint 
stars known as the Hyades. Still further toward the 
zenith, 65 deg. from the horizon, is the famous group 
of the Pleiades, consisting of six stars easily seen 
and six others that are seen with difficulty. Below 
Orion’s Belt and close to the horizon is the dog star 
Sirius—the brightest of the fixed stars. 

Princeton University Observatory. 

OO 
SCIENCE NOTES. 

Only 14,995,272 acres, or 15.7 per cent of the whole 
area of Japan, exclusive of Formosa, consists of arable 
land, and 55 per cent of the agricultural families culti- 
vate less than two acres each; 30..per cent cultivate 
2 acres or more up to 1¥% cho, or a..little less than 3% 
acres, leaving 15 per cent of the farmers who cultivate 
the farms of 3%, acres or more. 

An important and valuable discovery relative to the 
deadly sleeping sickness has been made by the Liver- 
pool School of Tropical Medicine. The cause of this dis- 
ease, according to the results of elaborate diagnoses 
that have been made, is attributable to “trypanos- 
omiasis,” i. e, the presence in the blood, and in the 
fluids of the brain and spinal cord, of some form of 
the microscopic parasite known as “trypanosoma,” 
which is propagated by the tsetse fly in South Africa. 
From the close observations that have been made upon 
the afflicted patients, the symptoms and the danger 
bear some relation to the greater or less abundance of 
the parasites, and develop seriously when they have 
entered the cerebro-spinal fluid. The parasites may be 
present in the blood of deeply-seated organs, when they 
are not to be found in that which is drawn from a 
skin puncture, and their frequent temporary disappear- 
ances from this surface blood renders it difficult some- 
times: ‘to be certain of their presence in the system. 
The expedition organized by the school also discovered 
a blood-sucking larva, which thrives in many parts of 
the Congo. During the daytime this larva conceals 
itself in the cracks of the native ftoors, and only at- 
tacks its victims during the night. When dug up they 
are found to be full of bright red blood, thereby testi- 
fying to the severity of their attack during the pre- 
vious night. It is the larva of the Glossina fly which 
is apparently harmless in the imago state. This dis- 
covery is of great value, and systematic measures to 
combat its injurious nature will at once be inaugurated, 


392 


A LOCOMOTIVE IN SERVICE SIXTY YEARS, 
BY HERBERT T. WALKER. 

In the earlier days of railroads, the life of a locomo- 
tive engine was longer than it is now, for even with- 
in the last decade many engines built under the per- 
sonal supervision of Stephenson, Bury, Baldwin, and 
Rogers were in active service on the railroads of the 
United States and Great Britain, as 
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movements of the wheels. This invention of Bald- 
win’s was known as the “flexible beam truck,” for 
which he secured a patent August 25, 1842; it solved 
the problem of producing a locomotive with a flexible 
wheel base, in which the total weight of the engine 
was available for adhesive purposes. 

Other details of this engine may also be noted. It 


well as on those of other countries 
that depended on us and the British 
locomotive builders for their supply 
of railway motive power. 

During say the first forty years of 
railroad history, the engines were not, 
as a rule, worked to their fullest ca- 
pacity; but as time went on, the re- 
quirements of railroad work became 
more exacting, and the period during 
which an engine was in the rouned- 
house grew gradually shorter, until 
to-day a locomotive, especially if it is 
in freight service, is almost constantly 
at work, the only intervals being the 
time necessary for oiling, inspection, 
and repairs. 

As a consequence of these present 
conditions, one seldom sees a really old 
locomotive in service; but a notable 
exception is illustrated in the accom- 
panying engraving, showing an en- 
gine which has been in constant use 
for nearly sixty years on a branch 
railroad in Santiago de Cuba. 

This locomotive was built by M. W. 
Baldwin, and, by the courtesy of 
Messrs. Burnham, Williams & Co., who 
have, at the writer’s request, referred 
to their old records, we are able to 
publish some interesting details of a 
design of engine originated by one of the most cele- 
brated of the pioneer locomotive builders of the United 
States. 

It appears that in the years 1847 and 1848 two loco- 
motives of the type illustrated were built for the Ha- 
vana & Guines Railroad, and one of them is doubt- 
less the engine forming the subject of this notice. The 
cylinders were inside-connected and were 14144 inches 
diameter by 18 inches stroke. The engines weighed 
somewhere about 18 tons. 

The leading feature of this design is in the‘wheel 
arrangement, All the wheels are drivers, and from 
the engraving it would appear that the engine is with- 
out a truck; but in reality the four front wheels have 
inside journals running in boxes held by two deep 
wrought-iron beams, one on each side. These beams 
‘are unconnected and entirely independent of each other, 
and their pedestals are 
bored out ‘cylindrically to 
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It hag been running on a Cuban branch railroad out of Santiago for over sixty years. 


will be observed that the valve chest has two valve 
stems. The explanation of this is that the chest has 
two compartments, with a separate slide valve in each 
chamber. One valve cuts the steam off at full stroke, 
and the other at an intermediate portion thereof. By 
suitable levers these valves can be worked either sep- 
arately or together. This device was one of many in- 
vented by Baldwin to take the place of the Stephenson 
link motion, which he did not consider to be a satis- 
factory valve gear. 

The large smokestack indicates that this locomo- 
tive is a wood burner, which fuel requires special pro- 
vision for preventing an excessive discharge of sparks 
from the chimney when the engine is under way. Even 
with the most approved stacks, wood-burning engines 
throw much fire, and many of us can recall an early 
day, when we watched the night express as it speeded 


receive cylindrical journal 
boxes. The main engine 
frame on each side is di- 
rectly over each beam, and 
a spherical pin, running 
down from the _ frame, 
bears in a socket in the 
beam midway between the 
two axles. Each beam can 
thus independently turn, 
horizontally or vertically, 
under the spherical pin, 
and the cylindrical boxes 
can also turn in the pedes- 
tals, so that in passing 
over a curve, the front pair 
of wheels can move later- 
ally in one direction—say 
to the right—while the 
next pair moves in the op- 
posite direction, or to the 
left, the two axles always 
remaining parallel to each 
other and to the two rear 
axles, which latter are 
mounted rigidly in the 
main frames, as in ordi- 
nary locomotives. 

The operation of these 
beams is therefore like 
that of a parallel] ruler, 
and the spherical pins al- 
lowing them to move in a 
vertical as well as a hori- 
zontal plane, they act as 
equalizers, and so permit 
the four wheels to accom- 
modate themselves to a 
rough, uneven track. 

It should be explained 
that thé coupling rods are 
made with ball and socket 
joints, to enable them to 
conform to the lateral 


The Lock-Chamber Rocked to the Upper Level. 
A TILTING LOCK-CHAMBER, 


DECEMBER 3, 1904. 


by, sending showers of bright sparks flying over thé 
dark landscape. 
e+ 0+2—_ 
A TILTING LOCK-CHAMBER. 

A peculiar form of canal-lock, indeed perhaps more 
peculiar than serviceable, has been invented by Charles 
A. Cardot, of Paris, who hopes by means of this de- 

vice to raise or lower a ship of any 

5 size from the upper level to the lower, 

or vice versa, without losing a drop of 
water. 

The invention, as the two accom- 
panying illustrations clearly show, 
comprises essentially a lock-chamber, 
C, permanently in communication with 
the water, BD, of the lower level. It 
will be observed that the bottom of 
this chamber is formed with two in- 
clines of unequal length, so that the 
highest point will lie nearer the up- 
per level, H, to permit the raising and 
lowering of the vessel. At this high- 
est point a ridge,’ is it were, is formed, 
which constitutes the fulcrum for a 
floating-chamber mounted to rock on 
the shaft, B. 

This floating-chamber is construct- 
ed with double walls, constituting an 
air-chamber, and comprises in itself a 
water-compartment, the ends of which 
are closed by gates Gand H. At the 
bottom of the air-chamber a track is 
laid, on which a weight, M,is mounted 
to travel. The weight, M, is connected, 
by means of a cable passing over a 
pulley, with a float, L. 

In order to tilt the floating chamber 
down to the lower level, the weight, M, 
is caused to travel in the direction of 
the lower level, whereupon the corresponding end of 
the floating chamber descends. When the lower level 
has been reached, the gates, H, are opened, and the ves- 
sel continues on its journey. In order to raise a ves- 
sel from the lower to the upper level, it is obvious that 
the reverse operation must be gone through, 

Ce 
New Bread-Making Process, 

United States Consul Mahin, at Nottingham, Eng- 
land, says in a recent report: 

“A journalist, Mr. W. Pickering, whose address is 
not given, though it is presumably London, is credited 
in a current newspaper item with an invention which 
entirely dispenses with the customary night work in 
bread making. The preparation of the dough takes 
most of the time required in the ordinary baking pro- 
cess, as, after mixing and kneading, it must be left to 
rise, which requires from 
four to twelve hours. Mr. 
Pickering’s invention re- 
duces this time to about 
one hour. No additional 
plant is required and no 
extra ingredient is put into 
the bread. ‘The effect is 
produced by the action of 
temperatures,’ explains the 
descriptive article. 

“At a practical demon- 
stration recently given, it 
is said that the flour was 
made up into dough ready 
for the oven in fifty-nine 
minutes, and the batch of 
twenty-five loaves was pro- 
duced from the raw flour 
in two hours and thirty- 
five minutes. The flour 
was weighed and the num- 
ber. of loaves compared 
with the number produced 
by the ordinary process, 
and it was found that eight 
more quartern loaves than 
usual are produced from a 
sack of flour.” 

—e-e—___—_ 

Cement production in 
the United States in 1903 
amounted to 28,454,140 
barrels, according to the 
United States Geological 
Survey. Of this amount 
20,897,973 barrels were 
Portland cement, 7,030,271 
barrels were natural ce- 
ment, and 525,896 barrels 
were slag cement. The 
amount made in 1903 was 
about 2,700,000  +=barrels 
more than in 1902, the 
output in the preceding 
year, 
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NEW FORM OF LIQUID RHEOSTAT FOR STARTING 
3} ECTRIC MOTORS. 
BY OU BELGIAN CORRESPONDENT. 

When circuits into which artificial resistances are 
introduced are traversed by heavy currents, coarse re- 
sistance wires, straight or 
coiled, and stretched upon 
insulators in the open air, 
ordinarily are employed. 
But it is possible, also, to 
use a solution of a metallic 
salt in which are immersed 
plates of the same metal as 
that of the dissolved salt. 
The resistance of the bath is 
modified at will by varying 
the distance apart of the 
plates. When it is unneces- 
sary to pay any attention to 
the electromotive force of 
polarization, wrought iron 
electrodes and a solution of 
carbonate of soda are em- 
ployed. 

The use of liquid resist- 
ances offers certain advan- 
tages. The  superheating 
that not only: damages me- 
tallic resistances, but, under certain circumstances, con- 
stitutes a danger, cannot occur when liquid resistances 
are employed. Moreover, the putting of metallic re- 
sistances out of circuit, which is usually effected by 
a switch moving over a series of contacts, destroys the 
contacts and necessitates expensive repairs. Liquid 
resistances are, therefore, superior to the others, and 
they would certainly have been more widely used were 
it not for certain disadvantages inherent in them. These 
may be summed up as follows: (1) the creeping of the 
salts of the liquid, and, consequently, a diminution in 
the insulation of the apparatus; (2) evaporation, which 
ruins the terminals, the contacts, and the conductors 
of the resistance box; (3) the adherence of the oil and 
air valves; (4) the absence of “overload” and ‘no volt- 
age” releases (maximum and minimum). 

A new rheostat, designed to remedy these incon- 
veniences, has been invented by Mr. Woolliscroft and 
has been put on the market by the Sandycroft Foundry 
Co., Limited, of Chester, England. It consists of a 
cast-iron drum, hermetically closed and filled half full 
of a solution of soda and water. The drum is provided 
externally with contacts and terminals, and internally 
with electrodes. In Fig. 1, on the left, is shown the 
friction contact segment insulated from the drum, and 
just beneath the ‘no resistance” contact, or the one 
with which the resistance is all cut out. The distance 
that separates them is such that it can be completely 
bridged: by the forked current collector, which is seen 
mounted on top of one of the supporting 
posts of the drum. 

The drum is mounted on two of these in- 
sulated posts, and has on its side a hole 
for filling it with liquid. The hole is closed 
by a screw plug containing a small hole 
that acts as a safety valve and gives vent to 
the gases engendered by electrolysis. Since 
this aperture is never submerged, no losses 
of liquid can occur. 

A minimum release magnet (see Fig. 1 on 
the right), connected with the shunt wind- 
ing of the motor, is mounted, together with 
a handle, on a lever that revolves upon the 
same axis as the drum. When this magnet 
is energized, if the handle is placed in a hori- 
zuntal position, a catch on the armature of 
the magnet engages with another on the 
side of the drum... Then, as the handle is 
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Fig. 1—New Type of Electric-Motor-Starting Rheostat with 
Automatic “No Voltage” and Overload Releases. 


Scientific American 


raised, the drum, being locked to it, moves along with 
it. The effect of this movement is to plunge the two 
electrodes attached to the drum into the liquid. The 
more they are submerged, the less the resistance in the 
circuit becomes, until the drum finally reaches the end 
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circuits the minimum release magnet, causing it to let 
go the drum, which immediately returns, by gravity, 
since it is suitably weighted, to the position of inter- 
ruption. 

The-diagram, Fig. 3, shows the electrical connections 
clearly, The current, enter- 
ing from the mains, passes 
through the heavy wire of 
the overload magnet in the 
supporting post of the drum, 
and then in through the 
axis to one resistance plate 
of the drum. The other re- 
sistance plate is connected 
with the insulated segment 
on the outside, and the cur- 
rent passes from this seg- 
ment through the collecting 
forked contact and back to 
the mains, thus completing 
the circuit. The connections 
of the “no voltage,” or un- 
derload, magnet are _ indi- 
cated in lighter lines, run- 


Fig. 3.—Diagram Showing Circuits of “No Voltage” 
and Overload Release Magnets. 
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of its travel, and the resistance is all cut out by means 
of the special contact already mentioned. 

A “maximum” release magnet is contained in one of 
the cast-iron supports. This release magnet, in Case 


the current that is passing should be excessive during 
the operation of starting or during the running, short- 


Fig. 2.—Reversing Switch for 5-Horse- 
power Electric Motor. 
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ning from the shunt coil 
around the magnet and back 
to the wire in the axis of the 
drum, which connects with 
the other side of the armature and shunt coil, as above 
stated. When an overload occurs, the armature of the 
large magnet rises, and the plunger on its upper end 
completes the circuit through the two points shown, 
which, being a path of less resistance for the current, 
is taken by the latter in preference to that through the 
magnet, thus causing the latter to release its armature. 

The same company is also constructing a special 
type of reversing switch based upon the same prin- 
ciple. Fig. 2 shows one for 5 horse-power. It is par- 
ticularly adapted for elevators, cranes, etc., in which 
motors requiring a reversal of the current are em- 
ployed. The house also adapts the system to use with 
polyphase currents, for which it is particularly well 
fitted. 

The advantages claimed for the system are the fol- 
lowing: Simplicity of construction, absolute efficiency 
in its operation, and absence of sparks. The motor can- 
not be set in operation too rapidly and may be stopped 
either through a bipolar apparatus or a liquid resist- 
ance. There is no limit of maximum time for the start- 
ing, and it is impossible for the resistance to burn. A 
motor may be stopped atany moment by pressing a but- 
ton. The apparatus requires scarcely any attention. 
By varying the density of the solution, the resistances 
may be adapted to voltages of as high as 700. The 
apparatus can be easily carried without loss of liquid, 
and is always ready for operation. 

The reduction of fire risks makes these apparatus 
recommendable for mines, flour mills, pow- 
der mills, oil manufactories, and, in general, 
for all industrial exploitations in which risks 
are run from the presence of inflammable 
materials, dust, or gas. 

These resistances, moreover, have already 
been widely sold and, in every case, have 
given entire satisfaction. In many cases in 
which metallic resistances had not proved 
a success, aS a consequence of the difficult 
conditions in which they had to operate, this 
system has surmounted all difficulties.— 
Translated for the Scienriric AMERICAN, 

a 
THE REGISTRATION OF METEOROLOGICAL 
PHENOMENA IN LAPLAND, 


BY EMILE GUARINI. 
M. Axel Hamberg, instructor at the Uni- 
versity of Stockholm, has for the last two 
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years been engaged in establishing upon the Alps of 
Swedish Lapland an automatic meteorological observa- 
tory something like the one installed with so little suc- 
cess upon the summit of Mont Blanc by M. Janssen of 
the Institute of France. 

Up to the present, two stations have been established, 
one upon Séhkok Mountain at about 3,500 feet above 
the level of the sea, and the other upon the Portitjokko 
at an altitude of 6,560 feet. 

The first apparatus stopped for the first time after 
running for a month, and had to be .taken to Stock- 
holm for reconstruction. Each apparatus is calculated 
for an uninterrupted operation of one year, and weighs 
about 2,200 pounds. In order to facilitate carriage, 
the instruments are constructed in parts that can be 
transported by reindeer. The weights of the clock- 
work movement weigh 660 pounds, and are divided into 
parts, each weighing 35 pounds. 

The second experiment gave good results. The regis- 
tration is obtained by means of a bar, which, three 
times an hour, falls ‘across needles and produces in 
the paper perforations corresponding to each of them. 
The great difficulty to be surmounted is the hoar frost. 
The Portitjokko station, for example, was, after a few 
months, completely surrounded by a stratum of frost 
of at least three feet in thickness, and the apparatus 
very naturally ceased to operate. The instruments 
were then taken down to 500 feet from the summit, 
but, even at this altitude, the formation of frost inter- 
fered with their operation, especially in autumn. It is 
then almost impossible to prevent interruptions in the 
registration of the velocity and direction of the wind. 
In order to obviate this inconvenience, M. Hamberg 
has the summit apparatus cleaned from time to time 
by a Laplander, and after this the running proceeds 
uninterruptedly till the succeeding autumn. 

Not only the frost, but the fine snow, also, which it 
is very difficult to exclude, causes serious trouble. On 
the other hand, in order to assure the proper operation 
of the apparatus, the air that surrounds them in the 
hut must be kept as dry as possible, else the paper will 
wrinkle and the pieces of iron will rust, and, at every 
variation of temperature, the frost will deposit upon 
the clockwork movement and stop it. 

In order to dry the air to as great a degree as pos- 
sible, it became necessary to place paper cylinders 
around the clockwork movement, and,around the regis- 
tering apparatus, an irom plate casing containing cups 
filled with chloride of calcium. It was owing only to 
such precautions that the running of the apparatus 
became uniform during the entire winter. The appar- 
atus installed at 3,500 feet altitude has operated almost 
continuously for two summers, and the second, placed 
at 6,000, has operated equally as well. The anemom- 
eter and the weather vane, however, have sometimes 
been stopped by the autumnal frost. 

The winding up of the clockwork and the changing 
of the paper bands of the registering apparatus are 
effected but_once a year. The registration during the 
year requires the use of 65 feet of paper. The weight 
that actuates the clockwork movement descends but 60 
inches a year. This movement was constructed by 
M. G. W. Linderoth, a Swedish horologist. 

A complete station comprises two huts, one contain- 
ing the paper-cylinders, the clockwork, and the regis- 
tering apparatus, and the other the rain and snow 
registering apparatus. This latter is suspended from 
spiral springs in a large cask. When there is a fall of 
rain or snow, the cask descends according to the greater 
or less quantity of material that it receives, and thus 
causes the registration. The huts are constructed of 
wood and iron plate. 

The problem of the meteorography of high altitudes 
is therefore solved, or at least will be ere long. From 
now on the curves obtained will probably teach us 
much upon this subject, for it is to be anticipated that 
M. Hamberg’s experiment will not remain isolated, and 
that analogous observatories will be installed at numer- 
ous points of the globe. Perhaps it will even be pos- 
sible to resume M. Janssen’s experiment upon Mont 
Blanc. 

— 0 
Death of Gen. Di Cesnola, 


Gen. Luigi Palma di Cesnola, soldier, archeologist, 
director of the Metropolitan Museum of Art, died No- 
vember 22, 1904. General di Cesnola’s career was pic- 
turesque. Born in 1832, in Piedmont, Italy, he entered 
the army at the age of seventeen, served through the 
Italian war against Austria, and was decorated on 
the field of battle for bravery. Later he went through 
the entire Crimean war and was present at the fall of 
Sebastopol. His fighting career did not end there. He 
came to this country in 1860, taught languages for a 
while, and entered the United States service as an in- 
structor in tactics and cavalry drill. When the civil 
war broke out he raised a company and fought in many 
important battles. He .was captured by the Confed- 
erates and spent nine months in Libby Prison. At the 
close of the war President Lincoln promised him a pro- 
motion to the grade of brigadier-general. Although the 
President’s untimely death prevented him from carry- 
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ing out this promise, Di Cesnola always was known as 
a general. 

It was as consul to Larnica, Cyprus, to which post he 
had been appointed by Lincoln, that Gen. Di Cesnola 
began his famous archeological investigations. For 
twelve years he thoroughly explored Cyprus, made ex- 
cavations in which he-gathered thousands of relics, 
which he afterward catalogued and described in his 
book “Cyprus: Its Ancient Cities, Tombs and Temples.” 
This Cyprus collection may be regarded as the nucleus 
of the present Metropolitan Museum of Art. Gen. Di 
Cesnola became a trustee of the museum in 1877 and 
was later made its director. The museum as we know 
if to-day may be regarded‘as a monument to his energy, 
enterprise, and rare-executive skill. In his death the 
museum has lost a director whose place it will be very 
difficult to fill. 

ee ee 
AN INTERESTING RELIC, 

In the splendid cathedral church of Rouen is a suite 
of three or four rooms containing what is known as the 
“Trésor.’ This is a collection of very valuable and 
interesting relics, forming quite a little museum, to 
which admission may be obtained for the modest fee 
of 25 centimes. To an Anglo-Saxon quite the most 
interesting article in the collection is the plain leaden 
casket in which was buried the heart of the famous 
King Richard Cceur-de-Lion, who, it will be remem- 
bered, was slain by a bolt from the crossbow of Ber- 
trand de Gourdon at the siege of the castle of Chaluz. 
His body was buried at the feet of his father at 
Fontrevault near Tours, but his heart was incased in 
two leaden caskets and buried in the cathedral of 
Rouen, ‘the faithful city.” 

The exact place of its burial seems to have been for- 
gotten, but it was re-discovered in 1840, placed in a new 
receptacle, and reburied in the choir. The old leaden 


cases, the outer one of which was in a most dilapidated 


THE CASKET THAT CONTAINED THE HEART OF 
RICHARD COEUR-DE-LION. 


condition, were placed in the “Trésor,” with the follow- 
ing inscription: 
CERCUEIL 
ET 
BoIrE DE PLOMB 
OU FUT RENFERME 
LORS DE SA SEPULTURE EN 1199 
LA C@®UR DE 
RICHARD C@uR-DE-LION. 
Treuvés En 1840 
DANS LE SANCTUAIRE DE LA CATHEDRAL 
DE ROUEN. 

The inner case is in comparatively good condition, 
the inscription being perfectly legible after all these 
hundreds of years. The Latin is somewhat peculiar, 
and it is curious to find that at a period when the art of 
working in metals was at an advanced stage, the en- 
graver of the inscription on the coffer which was to 
contain the heart of such a high and mighty potentate 
did not take the trouble to ascertain what space he 
required for the king’s name, so that he had to carry 
over the terminal] letter to the next line. It is note- 
worthy, too, that Richard is styled “Regis Anglorum,” 
“King of the English’—not of “England’—while no 
reference at all is made to Normandy or Aquitaine. 
The box is about a foot long, eight inches wide, and 
five deep. 

2 - 
The Current Supplement. 

The current SuPPLEMENT, No. 1509, opens with an 
excellently illustrated article by the St. Louis corre- 
spondent of the Scienriric AMERICAN, in which some 
interesting models at the Fair are described. One of 
the finest of these shows the methods of anthracite coal 
mining as carried out in the State of Pennsylvania. 
Another represents naval warfare on a mimic scale. 
Mr. A. A. Campbell Swinton recently read before the 
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British Association an instructive paper on the devel- 
opment of electricity from water power. The paper is 
published in the current SuppLeMENT. The SupPpPLe- 
MENT will hereafter publish every two weeks an ar- 
ticle by Prof. N. Monroe Hopkins on experimental elec- 
tro-chemistry. When completed the series will consti- 
tute a splendid student’s manual. The articles are 
noteworthy for their practical character, the many 
clear drawings of easily-constructed apparatus that are 
used as illustrations, and the intelligible exposition 
of the subject. ‘‘A Chemist in the Days of the Stuarts” 
is the title of a contribution in which much curious 
historical information is given. The Navy Depart- 
ment exhibit in the Government Building at St. Louis 
is fully described and illustrated. The same applies to 
the exhibit of rolled and flanged steel plate. Douglas 
W. Freshfield’s paper on ‘Mountains and Mankind” is 
concluded. 


Electrical Notes. 

The British Admiralty has obtained the exclusive 
use of a new apparatus, which is to be employed in 
connection with wireless telegraphy. Precisely what 
the invention comprises is not known, as it is a jeal- 
ously-guarded secret. It is called a cryptogram, and is 
the invention of a Swiss mechanic. Its purpose is to 
prevent the interception of wireless messages, except 
by a person or station provided with the same device. 
The apparatus is stated by the English naval authorities 
to be perfect in operation, since when five of these in- 
struments were submitted by them to a series of ex- 
acting tests, they proved so successful that the device 
was procured by them outright. 


Mr. L. R. Lee, of the electricity station of the Man- 
chester, England, corporation, has invented an appar- 
atus for the ventilation of watertight-incased trans- 
formers used in underground stations, which are liable 
to flooding. In this invention discriminating valves are 
fixed to the case or tank containing the transformer, 
thereby enabling a continual supply of air to enter and 
leave the tank. One advantage of this device is that 
any water that may be left in the transformers during 
the process of manufacture can make its escape, by con- 
densation on the underside of the cover, and then 
running out of the inclosing tank, the cover being 
formed in such a way that the water cannot remain in- 
side. No apprehension need be entertained regarding 
the safety of a tank fitted with these valves in the 
event of flooding, for even if the water rises complete- 
ly over the transformer, none can enter the case, and 
as soon as the water is drained away or removed, ven- 
tilation is at once automatically resumed. 


A new method of wireless telephony is being devel- 
oped by Prof. Quirino Majorana, of Rome. This system, 
according to reports in the Italian technical press, 
seems to be based essentially on the Marconi wireless 
telegraphy. In the latter, as is well known, a series 
of shocks corresponding to the various sparks is pro- 
duced at the receiver, when the sparks are made to 
jump at the transmitting station. The receiver de- 
signed by Marconi enables the operator to decipher 
the telegrams acoustically, listening to the series of 
sparks. The number of sparks, however, does not 
exceed 10 per second in the Marconi apparatus, where- 
as Majorana has increased this number up to 10,000 
per second, though the various sparks are evidently 
weaker than those used in wireless telegraphy. Per- 
sons placed at the receiving station will, therefore, not 
note anything, the succession of sparks being too rapid 
and the sparks themselves too similar to one another. 
As soon, however, as the uniformity of these sparks is 
interrupted artificially by the oscillations of the human 
voice, every word will be transmitted truly to the re- 
ceiver. The Cologne Gazette, in a recent issue, points 
out the similarity of Majorana’s endeavors to the 
scheme outlined by Prof. H. Th. Simon and Dr. Reich. 
According to the researches of these experimenters, 
the problem of wireless telephony by means of Hertzian 
waves has been solved at least theoretically. Trans- 
mitters so far used in wireless telegraphy yield trains 
of waves interrupted by relatively long pauses, and cor- 
responding to the various spark discharges. Though 
the interval between the passage of a group of waves 
and the production of the subsequent group is only 
a minimal fraction of a second, this short interruption 
in the series of oscillations will be quite sufficient to 
render any transmission of acoustic waves of the hu- 
man voice to a distance impossible. Wireless telephony 
requires continuous wave currents. These are obtained 
by Prof. Simon by the aid of an Arons-Hewitt mercury 
lamp as vacuum spark gap, when the discharge poten- 
tial between the spark electrode exceeded 50,000 volts, 
and the frequency of the spark discharge 10,000,000 
per second, that is much more than according to Ma- 
jorana. In wireless telephony the intensity of the 
spark wave will have to be adapted to that of the 
acoustic waves. This will be possible either by the 
wave lengths or by the intensity being altered. The 
first scheme has been chosen by Prof. Fessenden, where- 
as Majorana seems to have adopted the second alter- 
native. 
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Warrespondettee. 
German Bells at St. Louis. 
To the Editor of the ScienriFic AMERICAN: 

I ‘was much interested in your description and illus- 
trations of the German national pavilion at the St. 
Louis Exposition, especially in your reference to the 
bells. You are in error, however, in saying they were 
purchased by an eastern city, as they were purchased 
for St. John’s German Lutheran Church, of Reading, 
Pa., the Rev. Dr. J. J. Kuendig, pastor. F. S. WrerRrz. 

Reading, Pa., November 18, 1904. 

a Se 


Indian Sunimer. 


To the Editor of the Scienriric AMERICAN: 

The author of the article on Indian summer in the 
Scienriric AMERICAN is in error when he supposes the 
Northern States and Canada have a monopoly of that 
delightful phenomenon. Earth has no more beautiful 
scenes than are beheld in the Southern and Gulf 
States in the Indian summer periods, especially in the 
region of the Blue Ridge Mountains. As I write this 
in a Southern Gulf town,’ the indescribable Indian 
summer haze hangs over town, prairie, and bay, al- 
though summer verdure is still unscathed. 

ALEX WILLIAMS. 

Port Lavaca, Texas, November 17, 1904. 


HENRI BECQUEREL. 


BY DANIEL BELLET. 


Henri Becquerel first came prominently before the 
public when he began tne investigation of pnosphores- 
cent and fluorescent substances shortly after the dis- 
covery of the X-rays, for the purpose of ascertaining 
’ whether their phenomena might not be attributed to 
causes similar to those which give rise to the prop- 
erties of the Crookes tube. He found that they pro- 
jected emanations entirely different in character— 
emanations which have been fittingly named ‘“Becquerel 
rays.” 

Prof. Henri Becquerel is the grandson of a cele- 
brated physicist, Antoine César Becquerel, and the 
son of an equally illustrious physicist, Alexandre Hd- 
monde Becquerel. At present Henri Becquerel is pro- 
fessor of applied physics. When he first began his 
course of lectures in 1892, at the Museum, with char- 
acteristic modesty he never once referred to his own 
name in passing in review work of his predecessors, 
despite the fact that these predecessors were his 
father and his grandfather. His educational activities 
are not confined to the Museum, for he is actively en- 
gaged at the Conservatoire des Arts et Métiers, and is 
also one of the Chief Engineers of the Department des 
Ponts et Chaussées. 

Born in 1852, Henri Becquereil entered the Ecole 
Polytechnique at the age of 20. The three years from 
1874 to 1877 were spent at the Ecole des Ponts et 
Chaussées, a preparatory school in which the con- 
struction of roads and bridges and civil engineering in 
general is taught. Although an engineer by training, 
Becquerel was soon attracted to the study of pure 
science, following in the footsteps of his eminent 
grandfather and father. In 1878 he entered the Mu- 
seum of Natural History, an institution with which 
the name of Becquerel will be ever linked. Since 1895 
he has filled a professor’s chair at the Ecole Polytech- 
nique. He has been a member of the Academy of 
Sciences since 1889. 

I did not have the pleasure of knowing Prof. Bec- 
querel personally when I received the commission 
of interviewing him for the Scuenrric AMERICAN. 
What struck me most when I first met him was his 
charming personality. He lives in one of the most 
aristocratic streets of Paris, in the Quartier des 
Champs Ellysées, quite near the Arc de Triomphe et de 
VEtoile. When I stepped into the reception room of 
his house, I marveled not a little at the artistic sur- 
roundings in which I found myself. And the recep- 
tion room is but a counterpart of every room in the 
house. Every chamber through which I was con- 
ducted by Prof. Becquerel had its old furniture, its 
quaint bric-a-brac, its walls covered with pictures— 
many of them heirlooms and family relics handed 
down by Antoine César Becquerel. Although a sci- 
entist to his finger tips, Prof. Becquerel assured me 
that he takes a lively interest in the beautiful sur- 
roundings of his home, and the contemplation of pic- 
tures and statues is a diversion and a rest from the 
arduous work of the laboratory. 

In person Becquerel is short. His face is wonder- 
fully expressive and mobile. His diction is choice. 
Every word is selected with the care habitually given 
by a man of culture to literary form. 

His laboratory work is admirably systematic. For 
weeks he experiments and observes the results of his 
experiments in accordance with a well-defined plan. 
Probably it would not be impossible for him to state 
far in advance what particular phase of scientific re- 
search would receive his attention on a certain day 
a year hence. And this systematic plan, which he has 
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followed more or less throughout his entire career, 
may be considered a continuation of the work of his 
father and grandfather. Despite the fact that there is 
hardly a branch of pure science in which he has not 
made some important discovery, he has occupied him- 
self chiefly with the problem of those mysterious 
luminous phenomena which his father before him had 
studied, and the solution of which his grandfather had 
dimly foreseen. It is this continuity of scientific pur- 
pose and investigation that lends so peculiar an in- 
terest to the labors of the Becquerel dynasty. 

Henri Becquerel labored long and faithfully in the 
fields of electricity, magnetism, optics and meteor- 
ology; but the researches which he has carried on in 
these fields are really part of a well-defined system 
having for its object the study of electro-optic phe- 
nomena such as the invisible infra-red spectrum and 
the absorption of light. All his investigations have 
been carried on in the physical laboratory of the 
Museum of Natural History which was the scene of the 
labors of his father and grandfather before him. 
Starting with Faraday’s splendid discovery of the re- 
lation of electro-magnetism to light, Becquerel suc- 
ceeded in showing the existence of a fundamental 
relation between the rotary magnetic power of bodies 
and a very simple function of their index of refraction. 
The limitations of this article prevent me from follow- 
ing in detail the interesting development of Becquerel’s 
theories. Hundreds of observations were made which 
lead to the conclusion that the phenomena of electro- 
magnetism aze intimately connected with the speed of 
propagation of luriinous waves, and to. an inter-mole- 
cular magnetic action. Negative rotations in the plane 
of rotation of light were studied minutely, and clearly 
and simply explained. The Faraday phenomena were 
discovered in gases, an entirely new domain, by means 
of wonderfully ingenious and sensitive apparatus. The 
magnetic influence of the earth as part of this sys- 
tematic plan of investigation was likewise studied, 
and the results obtained have fully confirmed the con- 
clusions which have been inductively drawn by sci- 
entists. So far, indeed, were these investigations car- 
ried, that a method was devised for determining the 
rotary magnetic power of a body, and of ascertaining 
by simple optical measurements the absolute intensity 
of terrestrial magnetism. Naturally Becquerel was 
ready to approach from an entirely new standpoint 
the phenomena of atmospheric polarization, with the 
result that he had made discoveries that are ill de- 
scribed by the simple word “startling.’”’ 

Becquerel’s study of invisible infra-red radiations is 
not the: least interesting work which he has accom- 
plished. Here he followed directly in the footsteps 
of his father, who had discovered that these thermo- 
rays cause the phosphorescence of a substance which 
has been previously rendered’ luminous. This may be 
said in a measure to be the starting-point of the dis- 
covery of the radio-activity of matter. By project- 
ing on a phosphorescent surface discontinuous spectra 
of incandescent metallic vapors, he discovered a series 
of rays, the existence of which had never been sus- 
pected. He was thus led to examine the invisible 
vapors of different metals. This opened up aM tsitirely 
new field in spectroscopy. 

Becquerel’s interesting investigations of the absorp- 
tion of light by various bodies brings us nee.rer to the 
subject of radio-activity; for the compounds cf uranium 
were used in studying the phenomena of vhosphores- 
cence. He proved the variability of the spectra with 
the direction of the luminous vibrations by which 
they were traversed. All these researches led to a 
new method of spectrum analysis, based on the inde- 
pendence of the various substances of which a single 
crystal is composed, and rendering it possible to de- 
termine the structure of the crystal without fracture. 
It was this work that earned for him a place among the 
members of the Academy of Sciences. While con- 
tinuing his studies of phosphorescence and light, he 
still found time to investigate fluorine. 

Each discovery that he made seemed to foreshadow 
the next; for he seemed to sow the scientific fruit 
which he was to garner at a later day. Although in 
1896 he began his interesting communications to the 
Academy of Sciences on the radiant properties of the 
salts of uranium, and although for two years he pa- 
tiently made experiments on the emanations of ura- 
nium and its salts, it is somewhat remarkable that at 
the beginning of 1898 not a word is published in the 
reports of the Academy of his labors. The reason is 
to be found in the fact that he did not wish to pub- 
lish immediately the discovery of phenomena which 
formed but a part of still vaster discoveries—discov- 
eries which are now in course of publication, and 
which are concerned chiefly with Faraday and Zee- 
man phenomena. 

It is impossible in the brief space at my disposal 
to enumerate all the discoveries which have been made 
by Prof. Becquerel. A modern scientific bibliography, 
however, would be very largely composed of studies 
bearing his name; they would include monographs of 
all kinds on radio-active substances and radio-activity. 

It must not be forgotten that the work of M. and 
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Mme. Curie, strikingly original though it may be, was 
nevertheless suggested by, and may be said to be an 
outgrowth of, Becquerel’s investigations of uranium. 
Prof. Becquerel himself has only very recently pub- 
lished a voluminous treatise on the.spontaneous radio- 
activity of matter, to which he has given the suggestive 
title “Researches on a New Property of Matter.” 


$$ - ntti. 
Kesults of the Annual Automobile Hill-Climbing 
Contest at Eagle Rock. 

The fourth annual hill-climbing contest of the Auto- 
mobile Club of New Jersey was held on Thanksgiving 
Day, November 24, at Eagle Rock hill in Orange. The 
cars were classified according to selling price, and also 
by weight. The fastest time was made by Bernin, 
who, on W. Gould Brokaw’s 60-horse-power Renault 
racer, covered the mile up an average grade of about 
12 per cent in 1 minute, 20 seconds, or at a speed of 
45 miles an hour. William K. Vanderbilt, Jr., on 
his 90-horse-power Mercedes car, made the climb 
in 1 minute, 203-5 seconds; and two 90-horse-power 
Fiat racers, driven by William Wallace and Paul Sar- 
tori, secured third and fourth places in 1:22 and 1:22 1-5 
respectively. These records were made in the contest 
for cars weighing from 1,432 to 2,204 pounds. In .ne 
contest for light cars, weighing between 851 and 1,432 
pounds, Guy Vaughn, on a 40-horse-power Decauville, 
took first place in 1 minute, 371-5 seconds; while a 
7\%-horse-power Prescott steamer and a 15-horse-power 
White steamer made the second and third best times 
in 1:373-5 and 1:48 respectively. The same White 
machine made the best time in the contest for stock 
steam cars, this time being 1:23 3-5. 

In the contests for gasoline machines of various 
prices, an Oldsmobile made the best time (3:06 1-5) 
for machines selling under $850, a Cadillac coming 
second in 4:33 2-5. The winner in the $850 to $1,250 
class was a 22-horse-power Buick car, which made the 
climb in 2:18 2-5, and was followed by a 12-horse-power 
Duryea in 2:33 2-5 and two 15-horse power Elmores in 
2:4145 and 2:45 3-5. In the $1,250 to $2,000 class, 
first, second, and third places were secured by a 14- 
horse-power Columbia, a 12-horse-power Franklin, and 
a 16-horse-power Rambler in 3:142-5, 4:03 3-5, and 
4:13 2-5. A 40-horse-power Thomas, representing ma- 
chines in the $2,000 to $3,000 class, covered the mile 
in 2:42 4-5; while in the $3,000 ‘to $5,000 class a 24 to 
30-horse-power Walter car secured first in 1:54 2-5, and 
24-horse-power Pope-Toledo and Matheson cars second 
and third in 2:15 4-5 and 2:21 4-5. It can thus be seen 
that some of the moderate-priced cars are just as good 
or even better hill-climbers than those of the larger 
and more expensive type. Of the cars valued at over 
$5,000, the best times were those stated above for 
heavy machines. It will be noted tat all of these are 
foreign machines. The records for electrics were 
4:22 3-5 by a 3-horse-power Torbensen machine and 
5:23 2-5 by a Columbia. In the 551 to 851-pound class 
for gasoline cars, a Franklin did the climb in 2:26, 
and a Cameron in 3:07 1-5, both of these machines being 
of the air-cooled-motor type. The hill climb was the 
most successful one ever held at Eagle Rock, and it 
furnished an’ ample demonstration of the climbing 
ability of both American and foreign stock cars. 
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The Oldest Sclt-Striking Clock in the World. 


In the north transept of Wells Cathedral, England, 
may be seen the oldest self-striking clock with a count- 
wheel in the world, having been constructed by Peter 
Lightfoot about 1320. This timepiece contains many 
devices which testify to the ancient horologist’s inge- 
nuity. Several celestial and terrestrial bodies are in- 
corporated in interesting movement and relationship. 
They indicate the hours of the day, the age of the moon, 
and the position of the planets and the tides. When 
the clock strikes the hour, horsemen fully armed dash 
out of two gateways in opposite directions, and charge 
furiously. They strike with their lances as they pass, 
as many times as corresponds with the number of the 
hour. A little distance away is seated upon a high 
perch a quaint figure, which kicks the quarters on two 
bells placed beneath his feet, and strikes the hours on 
a bell. The dial of the clock is divided into twenty- 
four hours, and indicates the phases of the moon and 
a map of the heavens. Outside the transept is another 
large dial and two bells, on which two armored knights 
strike the quarters, each with his halbert, and are said 
to be actuated by the mechanism of the clock inside. 


i ce lig AE i 
The National Mosquito Extermination Society. 
The second annual convention of the above society 

is to be held on December 15 and 16 next in New 

York and Brooklyn. There are to be participants from 

abroad and all over the United States. Important 

measures are to be considered in reference to the ex- 
termination of the mosquito in the various States, and 
ynuch interesting information is promised. 

The society has recently issued: its first annual 

Bulletin, which is full of useful facts and historical 

data relating to the work done during the past year. 
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THE CALIFORNIA REDWOOD IN MODERN ENGINEERING. 
BY H. A. CRAFTS. 

The California redwood (Sequoia sempervirens) has 
been chiefly celebrated in its primitive form of gigan- 
tic trees; its place in modern mechanics has not been 
So extensively dwelt upon. Yet at the same time the 
wood occupies an important position in the industries 
of the country, especially those of the Pacific 
slope. 

While the use of redwood is large and in- 
creasing, the supply is limited. The principal 
field of supply extends along the Pacific coast 
from the northern boundary of California nearly 
to San Francisco Bay, and reaches inland only 
from ten to twelve miles. There is a limited 
area of redwoods south of San Francisco, but it 
does not count much in the general supply of 
lumber. Humboldt County in the north, which 
contains the larger redwood forests, has cut-52,- 
000 acres of the wood, but still has left 486,000 
acres. It is estimated that this acreage con- 
tains 49,000,000,000 feet of redwood lumber, 
which at the present rate of consumption, about 
250,000,000 feet annually, would last about two 
centuries. More conservative estimates, based 
upon a broader knowledge of supply and de- 
mand and the probable increase in consumption, 
give only one century for the final exhaustion of 
the country’s supply of redwood. As no meas- 
ures are being employed with an idea of con- 
serving the supply, this estimate will doubtless 
prove to have been pretty nearly correct. 

The demand for redwood in the lumber trade 
is increasing. Its use is at present almost 
wholly confined to the Pacific slope, but the 
millmen of the coast are exerting themselves 
to push the material into the eastern markets, 
especially the market of Chicago. The redwood 
in a manufactured state has thus far been used 
in the East in the shape of shingles; but its 
adaptability to the manufacture of doors, sash, 
blinds, mantels, as well as to making of both 
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exterior and interior finish, stave pipe, etc., will be 
demonstrated. 

The uses to which the redwood is put in California 
are almost innumerable; but its employment in the 
manufacture and use in stave pipe and tanks is of 
special interest. The principal uses to which redwood 


stave -pipe are put include domestic water supply, ir- 


Redwood Pipe with Steel and Iron Elbows. 


Redwood Stave Pipe that has Supplanted an Irrigation Flume. 
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rigation, water power, and outfall sewers. The pipe 
is slowly finding its way even into the more extreme 
East, the Excelsior Wooden Pipe Company, of San 
Francisco, having just secured the contract for in- 
stalling a system of domestic water supply in Lynch- 
burg, Va. which includes twenty miles of pipe of 
30-inch internal diameter. The same company not 
long since installed a section of water-power 
pipe of the same wood at Cornell University, 
New York, of an internal diameter of 60 
inches. 

But it is in the great mining, irrigation, and 
domestic water supply operations of, the Pacific 
slope that the more striking features of the 
use of redwood stave pipes and tanks are obser- 
vable. The stave pipes vary in size from an in- 
ternal diameter of eight inches to nine: feet; 
while one manufacturing company has in con- 
templation the construction of a pipe to have an 
internal diameter of ten feet. The redwood 
tanks are used principally for the holding of 
water, but at the same time many are used for 
the storing of oil and wine, while they enter 
largely into the construction of cyanide plants 
for the separating of ores. In the construction 
of this class of tanks it is interesting to note that 
a former custom of building them larger at the 
bottom than ot the top has become almost entire- 
ly obsolete, the modern tank being built in the 
shape of a perfect cylinder. 

The larger stock tank has a capacity of 100,000 
gallons. A tank of this capacity would have an 
outside diameter of 31 feet 9 inches and a height 
of 18 feet. 

The larger-sized redwood stave is made in 
short sections, and the radii of the curves in the 
completed pipe lines are necessarily long. The 
radius of the ordinary curve in a ten-inch pipe 
is about 125 feet, while that of a nine-foot pipe 
is about 800 feet. In meeting sharp curves it is 
found necessary to introduce riveted steel elbows. 
In the smaller pipes, however, it is found pos- 


Laying a Redwood Stave Water 


Pipe. 
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Two-foot Domestic Watex Service Redwood Stave Pipe Showing Two-foot Gate. 


Three 54-inch Redwood Stave Pipes Used for Power Purposes. 
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Exterior View of the Temple of the Columns, Mitla, Oaxaca, Facade of the Temple at Mitla. Below Appears the Obstructed Opening 
Mexico. Leading into the Subterranean Chambers. 


Ruins of the Great Pyramid Teriple Called the “House of the Magician,” One of the Great Arched Doorways of the House of the Governor, 
Uxmal, Yucatan. Uxmal, Yucatan. 


Aztec Sculpture Representing Two or More Deities The Ruin of a Small Temple on Cozumel Island, Ruin of the Building Showing Remains of a 
of the Aztec Pantheon. Height, 10 Feet ; Eastern Yucatan. Great Stucco Face, Nocuchich, 
Weight, 12 Tons. Northern Yucatan. 


THE ANCIENT RUINS OF YUCATAN AND MEXICO.—(See next page.] 


398 


sible to use cast-iron elbows. In constructing wood 
stave pipe around a curve, the staves are fitted to- 
gether, partially banded, and then, by applying such 
power as the surrounding conditions will permit, the 
pipe is made to assume its desired shape. During the 
application of the power the staves are driven endwise, 
in order to close the butt joints. To bring the larger- 
sized pipe into proper curve, it is usually the custom 
to employ jack screws. 

The use of the redwood stave pipe has been found 
especially favorable to hydraulic engineering in the 
West, because of its lightness and ease of transporta- 
tion. For the construction of pipe lines in mountain- 
ous countries, remote from railroad transportation fa- 
cilities, it fills the bill almost completely, for the rea- 
son that it can be carried in the “knocked-down” shape. 
If need be, the staves may be lashed to the backs of 
burros, and thus carried into places absolutely inacces- 
sible to a vehicle of any kind. When thoroughly sea- 
soned, the California redwood has a lighter specific 
gravity than almost any other known wood, weigh- 
ing only about two and a half pounds to the board 
foot. The wood also possesses a great power of resist- 
ing decay, for the reason that it is very free from 
knots, seams, and pitch. 

In the irrigated districts of the Pacific slope the 
use of redwood stave pipe is being largely employed 
in the conducting of water across deep canyons and 
gulches, taking the place of the old-fashioned trestled 
flume. Pipe thus employed usually does its work in 
the shape of an inverted siphon. 

The manufacture of stave pipe is quite a simple pro- 
cess, the staves being turned out by an ordinary ma- 
chine called a “sticker.” The edges of the staves are 
of course cut on radial lines, and the sides on concen- 
tric circles that conform to the inside and outside radii 
of the vipe or tank under construction. 
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THE ANCIENT RACES OF YUCATAN AND MEXICO.—II. 


BY RAND®@I.PH I. GEARE. 


The number of ruined cities in Yucatan, and the 
State of Chiapas to the southeast, is very large. Two 
explorers alone discovered the remains of fifty-four 
ancient cities, including in Chiapas the wonderful 
remains at Ocozingo and Palenque, and in Yucatan 
the monumental ruins at Maxcanu, Uxmal, Sacbey, 
Izamal, Chichen, and a host of others, in the interior; 
and at Tuloom, Tancar, and on the island of Cozumel 
on its eastern coast. Among these the ruins of Palen- 
que, Uxmal, and Chichen are among the most remark- 
able for their architectural forms and ornamentation, 
but they, as well as others represented by the illus- 
trations, have been made so well known in these col- 
umns that it seems unnecessary to dwell on their char- 
acteristics in this article, which, as already indicated, is 
intended to deal rather with the people than with their 
buildings. 

The men who built these cities were, as has been 
pointed out, far removed from the condition of nomadie 
tribes. Taste and luxury had long been grafted on 
the mere wants of the natives. They had learned to 
build, not only for protection against the elements, but 
for permanent residence. Here, however, as in Egypt, 
the remains are chiefly of temples, palaces, and tombs. 
The worship of God, the safety of the body after death, 
and obedience to authority, are demonstrated by the 
temple, tomb, and rock-built palace. 

The country of the Aztecs, now called Mexico, was 
formerly known as Anahuac, a Toltec word signifying 
“situated necr the water.’ At first this name was ap- 
plied only to the Valley of Mexico, on account of its 
numerous lakes. When Grijalva in 1518 discovered the 
shores of Anahuac, the country was divided into four 
kingdoms, three republics, and a host of small states. 
Mexico was the chief kingdom; then came Colhuacan, 
Tlacopan, and Michoacan. The republics were Tlax- 
cala—whose citizens, for centuries enemies of the Az- 
tecs, made common cause with Cortez—Cholula, and 
Huexotzinco. 

When Europeans first landed in Mexico, they found 
a numerous race of people called Nahuas, or Aztecs, 
who had developed a civilization at once astounding 
and incomprehensible to the adventurers. Their in- 
dustrial attainments were fully evidenced by their spa- 
cious temples and other large and elaborate structures, 
which to-day, in part at least, testify to their former 
greatness. Their principal community was at that time 
in the Valley of Mexico, although, according to tradi- 
tion, the original home of the Aztecs was Aztlan, in or 
near the Gulf of California. 

About the year 648 A. D., seven of the principal 
tribes of the great nation of the Nahuatlacs left their 
homes, advanced toward the valley of Anahuac, and 
subsequently returned. Many years later they set out 
again, crossed the modern province of Xalisco, follow- 
ing the course of the Tolotlan River, and stopped at 
Culiacan. Were Huitzilipochtli, the terrible god of 
war, demanded that they should build him a taber- 
nacle, and that the priests should carry it. The Aztecs, 
Special protégés of this god, were commanded to sep- 
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arate from their companions and to take the name of 
Mexi, in honor of their being favorite sons of Mexitli, 
which was another name of this war god. 

The Aztecs for a long time led a sedentary life, while 
the Nahuan natives spread over Anahuac, and covered 
it with kingdoms. Thus divided and subdivided, the 
Nahuas were for centuries engaged in conflict with one 
another, resulting in the smaller states being annihil- 
ated by the larger, which in turn would perhaps have 
been absorbed by the Aztecs, had it not been for the 
advent of the Spaniards. Then leaving Culiacan, the 
Aztecs entered Colima, and went as far east as Tollan. 
Wandering ever in search of a final resting-place, they 
reached Tzompango (“place of bones’), a large city 
of the valley to which they were destined afterward to 
give their name of Mexicatls, and from which the word 
Mexico was later formed. Here they were sorely perse- 
cuted by one of the generals of the Chichimec king 
Xolotl, and they therefore sought refuge at Chapulte- 
pec, which belonged to the Colhuas. The Colhuas soon 
declared war against them, and the Aztecs were re- 
duced to a state of slavery. After fighting successfully 
for their masters against the Xochimilcos, in the hope 
of regaining their liberty, they were treated worse 
than ever, and were finally ordered to leave the country. 
Their wanderings began again, and finally they settled 
(and this time permanently) near the lakes Tezcoco, 
Xochimilco, Chalco, and Xaltocan. Here in 1325 they 
founded the great city of Tenochtitlan, now the city 
of Mexico, where they reared huge temples and other 
buildings. 

In appearance the Aztec was of medium height, thick- 
set and well-proportioned. He had a narrow forehead, 
flat nose, black eyes, large mouth, thick purple lips, 
short regular teeth, well set in rose-colored gums. 
His hair was black, thick, and coarse, and his beard 
scanty. His skin was of a dull copper color. 

South of Vera Cruz lies the State of Oaxaca, a region 
which also seems to have once been the seat of an ad- 
vanced civilization. Interesting remains, including tu- 
muli, are known to exist at Tachila, at Monte Alban, 
six miles from the city of Oaxaca, whore there are 
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tumuli and pyramids, at Coytila, at San Juan de los 
Cties, at Guengola, at Quiotepec, and at Mitla. Most of 
these ruins present pyramidal shapes in combination 
with the vertical. The ruins of Mitla are perhaps the 
most interesting of all, with their monuments and pal- 
aces, which excite universal wonder and admiration 
for the power of this ancient people, giants in the art 
of building and decorating edifices of stupendous di- 
mensions and of exceedingly ornate decoration. There 
it was that the Aztecs in 1494 finally subdued the 
natives, and it is supposed that large numbers of the 
unfortunate Zapotec inhabitants of Mitla and Huaxaca 
(or Oaxaca), who had previously become prisoners of 
Aheutzotl, swelled the splendid but brutal sacrifice of 
human victims with which the greattemple of Mexico 
was dedicated in 1487. 

The cruelty of the Mexican sacrifices of human be- 
ings has always been one of the principal arguments 
against the civilization theory of the Aztec race; but 
all religion includes the idea of sacrifice, and the Az- 
tec sacrifice arose probably from a blended motive of 
propitiation and policy: The human sacrifices by that 
people were perhaps founded on the idea that the best 
way of getting rid of culprits, dangerous people, and 
prisoners of war taken in large numbers, and whom it 
was impracticable to support or retain in subjection, 
was to offer them to the gods. Viewed only in the light 
of their idolatry, it is difficult to account for their 
intellectual advancement in architecture and other in- 
dustrial and artistic pursuits; but as the latter are 
readily demonstrated, it must be held-that these mani- 
festations of a system of advanced civilization prove 
their social condition to have been much more refined 
than their religion, from which we may conclude that 
the Valley of Anahuac, although a hotbed of priestcraft 
and superstition, was also the center of a cultivated 
society. 

According to the reports of explorers, the chief ob- 
ject sought in the erection of the grand edifices at 
Mitla and elsewhere, was to preServe the remains of 
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their princes; and it is alleged that at the death of a 
son or brother, the sovereign retired to this place, 
and taking up his residence in a portion of the build- 
ing, performed religious services and indulged in cere- 
monious grief. Other reports say that these spacious 
though solitary abodes were inhabited by an associa- 
tion of priests who devoted their lives to expiatory ser- 
vices for the dead. Their isolated sites are certainly 
well adapted for any purpose of a gloomy nature; for, 
according to travelers, the silence of.the lovely valleys 
is unbroken even by the songs of birds. A large por- 
tion of the valley, overlooked by a noble group of moun- 
tains, is said to be still covered with heaps indicating 
the sites of ancient architecture; but as most of the 
ground is under cultivation, every relic of the archi- 
tecture at this point is destroyed, and even the ground- 
plans have become so indistinct as to make research 
useless. There is another lot of ruins at Mitla, how- 
ever, consisting of four connected or nearly connected 
buildings, each fronting a cardinal point, and the 
whole inclosing a square court. They have been de- 
scribed in detail by several explorers, and the reader 
is referred to the literature for the facts concerning 
the ruins at this place and others, some of which are 
illustrated in this article from photographs secured by 
Mr. William H. Holmes in connection with his explora- 
tions of this highly interesting region in 1894-95. 

Many accounts of the peopling of Mexico by the Az- 
tecs have been written, most of which seem to agree in 
the main essentials, namely, that Yucatan and the terri- 
tory of the Zapotecs were once inhabited by a refined 
people, who were later subordinated to the Aztecs by 
conquest; that regarding the settling of the Vale of 
Anahuac, the original inhabitants came from some un- 
known place “at the north,’ and in the fifth or eighth 
century, settled at Tollan or Tula, in the neighborhood 
of the Mexican Valley; that this spot became the parent 
hive of an industrious and progressive people, whose 
northern frames and characters were civilized and not 
emasculated by the more genial climate to which they 
migrated; that they cultivated the soil, built extensive 
cities, conquered their neighbors, and after perform- 
ing their allotted task in the development of the con- 
tinent, wasted away in the tenth or eleventh century 
under the desolation of famine and unsuccessful wars, 
the Toltec remnant emigrating southward; that dur- 
ing the next hundred years, the valleys and mountains 
of this beautiful region were nearly abandoned, until a 
rude tribe known as the Chichimecas came from the 
north, and settled among the ruins abandoned by the 
Toltecs; and that some years afterward several tribes 
of the Nahuatlaes reached the valley, announcing the 
approach of another band from the north, known as the 
Aztecs. 

Thus it will be seen that wave after wave of popula- 
tion poured from the north into the valley till it was 
reached by the Aztecs, who about the year 1160 left 
their mysterious and unknown site at Aztlan. After 
one hundred and sixty-five years of wanderings they 
descried an eagle grasping in a claw a writhing serpent, 
and resting on a cactus which sprang from a-rock in 
the Lake of Tezcoco. This had been designated by the 
Aztec oracles as the spot where the tribe should settle 
after its long and weary migration; and accordingly 
the city of Tenochtitlan (now the city of Mexico) was 
founded on the sacred rock, and like another Venice 
rose from the bosom of the placid waters. 
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COMET “1904 A.” 

M. L. Rudaux, who for some time past has been mak- 
ing some interesting discoveries and observations at 
his private observatory at Douville, France, has recent- 
ly succeeded in photographing the new comet called 
“1904 A.” 

From the viewpoint of the discovery of this comet, 
the utility of astronomical photographs is clearly 
shown, since it was in a photograph enlarged eight and 
a half times that the discovery was made. On the other 
hand, this discovery brings into prominence the advan- 
tages to be gained by the use of simple portrait lenses 
for this kind of photography. The comet 1904 A 
was very faint and of about the 9th magnitude, 
and yet owing to the rapidity of the objective, it re- 
quired a short exposure of but half an hour for the 
star to make a sharp impression upon the plate. Con- 
trary to what usually occurs, the negative reveals 
scarcely any trace’ of tail, while direct observation 
shows a short fan-shaped one. 

In the 44-inch equatorial provided with a magnify- 
ing power of 45 diameters, the comet was difficult to 
see. At the outset, nothing was distinguished but a 
small nebulous mass and a brilliant nucleus. After- 
ward, there was perceived a wide fan-shaped appendage. 
The nucleus occupied internally the apex of a triangle 
formed by the fan, so that the front of the comet ap- 
peared to be pointed. The luminous intensity of the 
tail was seemingly prodneced by different sectors or, 
better, trains provided with a coma. Finally, the nu- 
cleus appeared to be multiple, but at instants solely, 
because of the great difficulty of observing it, 
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WAX FARMING IN CHINA—A STRANGE INDUSTRY, 
BY WALTER L. BEASLEY. 

Among the novel occupations in China but little 
known, if at all, to the outside world, is that of the wax 
farmer. The most remarkable feature in connection 
with this industry is that the owner’s entire crop is 
produced by the free labor of myriads of little insects, 
whose eggs or cocoons deposited on the limbs and 
branches yield a rich harvest, which is transformed 
into pure white wax and marketed at a fair price. 
Equally odd and fantastic are the midnight journeys of 
the agile and sure-footed porters, who are forced to 
hurry along as fast as possible with their loads of in- 
sects on their backs hundreds of miles across steep and 
rocky mountain passes, ascending and descending pre- 
cipitous places which no animal or conveyance could 
traverse with safety, in order to land their cargoes in 
proper time for the hatching-out season. The American 
Museum of Natural History has just received some 
specimens of the wax-covered branches taken from the 
field, and the only ones to reach this country so far. 
Photographs of the strange creature itself and other 
characteristic views are shown and described here for 
the first time. 

Comparatively little is known of this peculiar and 
valuable insect. Prof. C. Saski, of the Agricultural 
College of the Imperial University of Japan, has just 
reported in a bulletin on the life habits of the wax- 
producing coccid (Hricerus pela, Westwood). He gives 
much detailed information as to the size, appearance, 
and breeding habits of the creature, the salient points 
of which are here incorporated to supplement the gen- 
eral narrative. Through the kindness of Prof. William 
Beutenmiiller, of the Entomological Department, this 
has been placed at the disposal of the writer. The in- 
sect is more common in China, though it is also found 
in Japan. In both countries it selects different trees to 
feed upon. The food plant in China is Fraxinus Chi- 


Layers of Wax as Deposited by the Insect 
on the Branch. 


nensis, while in Japan it is Fraxvinus pubentreis and 
Ligustrum ibata. 

The male has a head nearly triangular and of a light 
orange color; the dorsal surface is marked with a broad 
grayish-brown band. The antenne are long and com- 
posed of ten segments, covered with hairs. The seg- 
ments are long, except the two basal ones, which are 
shorter and stouter than the rest. The last segment 
has on its tip three digitules. The thorax is large, 
elongated, and broader than the head. The legs are 
comparatively long, light brown, and covered with 
grayish hairs. The first pair lie far apart from the 
others. The four wings are long oval, and quite trans- 
parent. The abdomen is of nearly equal length to the 
thorax, and its anterior segment is closely attached to 
the thorax by its entire breadth. From the side of the 
last abdominal segments there protrude two slender 
white filaments, which are much longer than the body. 
The length of these is 3 millimeters. The female is 
globular in form and 11 millimeters in diameter, and 
when found in aggregations is slightly deformed from 
mutual pressure. The dorsal part. which forms the 
larger portion of the body, is dark reddish brown in 
color. The ventral flattened surface ‘is almost oval in 
shape, but its large central portion becomes gradually 
concave, as the eggs are deposited, and finally gets 
deeper and deeper, so as to form a large hollow space, 
wide enough to protect many thousand eggs. If the 
insect is removed from the stem, the eggs fall freely 
off. These are elongated oval, light yellow, with diam- 
eters of 0.432 millimeter and 0.216 millimeter. The 
female begins to lay eggs about May 1, and the young 
larve commence to hatch out at the beginning of June, 
They are long oval, of an orange yellow color. The lar- 
ve distribute by crawling about over every branch, and 
after molting pass to the second stage of growth. In 
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the last part of August the male larve of the second 
stage are completely imprisoned within an oval cocoon, 
formed by snowy-white filaments, secreted by the der- 
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mal glands. Usually large numbers of the oval flattened 
cocoons completely surround the stems and branches, 
Within these the larve pass from the second to the 
third stage. At this period the antenne, wings, and 
legs are all free, and the length of the body is 2.2 
millimeters. A few days after remaining in this 
state, the winged insect appears through a slit-like 
opening at the free edge of the cocoon. The fe- 
males go through the same stages of molting, and 
vary but slightly in structure and size from the 
male. The males appear about the last of Sep- 
tember or beginning of October, and flit around 
the young females, who are already attached to 
the stems and branches. 

The tree (Ligustrum lucidum) which produces 
the white wax insect grows in the Chien Chang vai- 
ley in the western part of China, which is some 
5,000 feet above the level of the sea. In March round 
brown forms are seen attached to the limbs and 
branches. If one of. these should be opened, it 
would be found to contain innumerable white in- 
sects. By a strange law the insect will not flour- 
ish or produce wax in its birthplace, and if al- 
lowed to remain will drop off in a dead mass. The 
Chinese, with clever instinct, have discovered the 
exact locality where they will flourish to the best 
advantage, and have started breeding the insect 
and cultivating the particular food plant upon 
which it thrives and deposits the wax-making cocoons. 
Transporting the females to the various farming 
places some two to four hundred miles distant in the 
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Province of Sze-Chuan gives employment during the 
season to thousands of porters. One of these wax-mak- 
ing centers is Kiating. About the first ot May the fe- 
male is nearly grown, and the body is almost conical, 
with a round base. Later on it becomes mature, and 
begins to deposit eggs. At this time the operation of 
removing the females from the limbs and branches 
to which they are attached and getting them ready to 
turn over to the porter for transit is commenced. They 
are thereafter carried hundreds of miles distant, to 
where the wax farmers have rows of the special food 
plant—a species of flowering ash five or six feet high 
(Fravinus chinensis) upon which the insects feed and 
deposit their layers of wax. The insects are first tied 
up in a leaf of the wood-oil tree. A number are then 
placed in a gourd-like receptacle. These are then 
packed into two large bamboo baskets, and carried sus- 
pended on the shoulders. Many thousands of insects 
are taken in this way by each man on a ttrip. The 
porters have to travel entirely at night with their deli- 
cate and precious loads, for the mid-day heat would be 
dangerous to the lives of the inmates, as it would have 
a tendency to develop them too fast. {t is customary, 
as the season approaches when the wax messengers are 
due, for the various cities and villages along the route 
to leave the gates open, so as to afford free and unob- 
structed passageway to the carriers. Seen at night 
running with all their might, dressed in most cases in 
rainproof straw, their flickering lanterns swaying to 
and fro with the motion of their bodies, they form 
a weird and picturesque sight. On they go, traversing 
rocky paths and lofty ascents of the Sze-Chuan Moun- 
tains, never stopping until the break of day, when they 
huddle up under cover of a shady retreat, where their 
baskets can be protected from the heat. They then 
prepare their meals, and await the coming of the night 
to continue their lonely and tiresome journey. On 
reaching their destination they immediately go to their 
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masters or other agents, who have been awaiting their 
arrival. The baskets of insects are forthwith dis- 
tributed to the respective farmers, who proceed at once 
to place them upon the food plant. They are tied on the 
branches in small bags made of leaves, where the heat 
of the sun hatches them. Holes are made in the leaves 
of the bags in which they are enveloped with a blunt 
needle, so that the insects may find their way out. When 
first hatched they creep rapidly up to the leaves of the 
food plant, where they nestle for nearly two weeks. 
After this they begin to scatter, and crawl] along the 
branches. 

The females, after a short period, begin to lay their 
eggs, and the males deposit white cocoons, which in 
time completely coat every branch and stem. It is the 
cocoon of the male which yields the wax. By the first 
of September the whole tree is literally covered with 
layers of pure white wax a quarter of an inch thick. 
This is a beautiful sight, and were it not for the temper- 
ature of the air, one might readily imagine there had 
been a recent snowstorm in the vicinity. The farmers 
cut off the branches, and scrape them. The material 
is heated, strained, and turned into molds of different 
sizes, becoming pure, white, and hard. The cultivation 
and preparation for market furnishes employment for 
a large number of industrial workers, who convert the 
wax into candles for house and street lanterns, also for 
the making of temple images and other articles con- 
nected with ceremonial worship. It is also used as a 
polish for furniture and for imparting gloss to silk. 
A tax tribute of this white wax from the Province of 
Sze-Chuan is sent every year to Peking. The whole 
output of the various wax farmers is estimated to 
amount to about $200,000 annually. It is said that the 
process is very old, over six hundred years or more, 
being handed down from one of the ancient dy- 
nasties. 


400 


Scientific 


American 


DECEMBER 3, 1904. 


RECENTLY PATENTED INVENTIONS. 
Of General Interest, 


SHIELD TUNNEL CONSTRUCTION.—W. I. 
Aims, New York, N. Y. The invention relates 
to tunnel construction in the bed of waterways 
and other places, the object being to provide a 
construction arranged to permit of driving the 
shield readily through sand, gravel, and other 
loose material, to protect the workmen in the 
shield in case of a sudden inflow of water oa: 
loose material by closing doors in the shield, 
and to allow of conveniently and quickly placing 
the sections of metal lining for tunnel in posi- 
tion. 


MANUFACTURE OF PLATES FOR PRINT- 
ING.—E. A. Nexen, New York, N. Y. The in- 
vention relates to the art of preparing relief- 
plates for printing typographically therefrom. 
The object is to provide certain improvements 
in the manufacture of plates, whereby zinc or 
copper plates are produced for receiving any 
desired design in half-tone effects, together with 
the necessary contrasts of high lights, solids, 
and shades to allow of using the plates for re- 
production of color-work for fine color-printing. 

TRUCK.—H. C. Harrineron and W. M. 
Towers, Rome, Ga. It is a very @ifficult mat- 
ter to handle sacks of grain or heavy casks of 
merchandise with the ordinary truck from the 
fact that in loading material the pressure back- 
ward is very great, and unless the truck is held 
in position by an extra hand it will often slip 
backward, dumping the load and causing re- 
loading. The improvement seeks to prevent any 
backward movement of wheels when truck is 
in position to receive load until the truck is 
adjusted out of such position toward a posi- 
tion for carrying the load. 


Machines and Mechanical Devices. 


BREAD-MAKING APPARATUS.—E. D.' 
Lynpbs, Newman, Il]. One object of this inven- - 
tion, among others, is to provide a novel con-: 
struction for mixing flour and milk, water, or: 
other liquid constituent through the aid of a 
rapidly-revolving @isk, from which the liquid 
element will be discharged in a finely-divided 
state into the flour, and thoroughly mixed with | 
the flour in the mixing-chamber. 


MUSIC-LEAF TURNER.—N. P. JENSEN, 
Ephraim, Utah. The object here is to provide 
a turner for use on pianos, organs, music-racks, 
and the like, and arranged to permit of cunven- 
jently turning the leaves successively over in 
either direction to permit of operating the de- 
vice either by hand@ or foot, and in the latter 
case to render the device especially serviceable 
for use on portable racks such as used by band- 
musicians. 


Pertaining to Vehicles, 


BRICK-ELEVATING ATTACHMENT FOR 
TRUCKS.—S. P. Hgpags, Greenport, N. Y. The 
invention relates to an attachment for trucks, 
especially trucks for carrying brick and other 
material to be burned, stacked, stored, or dried. 
The purpose is to provide stationary uprights 
an@ a movable frame mounted between them 
and adapted to carry pallets on which material 
is placed and to so construct the truck and 
carrying-frame that they will be more sub-: 
stantial than ordinary, being built with the | 
least number of posts and posts not liable to 
bend or get out of shape. 


Prime Movers and Their Accessories, ! 

WIND-WIIEEL.—E. PAvGN Y MORALEDA, 
Madrid, Spain. The object of the inventor is 
to provide a construction whereby the wheel: 
will not be bound or locked at any time by the- 
action of the wind, as when one blade is in. 
position to receive the pressure of the wind: 
the blade in front will be free to spill the 
wind, thus preventing the wheel from remain-. 
ing stationary by reason of the wind blowing: 
in an angular pocket having fixed walls. 


Railways and Their Accessories, 


CAR-COUPLING.—R. Rgarpon, Savannah, 
Ga. This improvement relates to automatic 
double-Knuckle car+couplers. The objects are to 
provide for insuring the certainty of action of: 
a coupling of the type mentioned, for providing 
an absolutely secure coupling, and for provid-- 
ing means for quickly and@ easily uncoupling 
the device by autematic action when the lock- 
ing device is operated to unlock the knuckle. : 
The invention is an improvement upon a pre- 
vious patent granted to Mr. Reardon, and it has 
been successfully used on the Atlantic Coast} 
Line R. R. 


RAIL-JOINT FASTENER.—J. A. Gossarp, 
Jr., South Solon, Ohio. The object in this in- 
stance is to provide details of construction for 
a fastener which are adapted to be placed in 
position for securing together two meeting ends 
of track-rails under spring tension of parts of 
the fastener by use of suitable tools or be re- 
moved by the same means, as occasion may re- 
quire, a further object being to provide a fasten-! 
er that is held in place for connection of the: 
rail ends and their lateral support at joint by: 
spring tension of its parts only and is devoid 
of bolts and nuts usually employed. 

MONORAIL TRACTION.—C. E. Farovx,! 
106 Rue de Courcelles, Levallois-Perret, Seine, 
France. This invention has for its object a 
method of and means for monorail traction 
whereby high speeds may be attained under 
good economical and practical conditions. The| 


- American Brass Foundry Co., Hyde Park, Mass. 


~to make and market on liberal terms. Chas. Henry, 


which rests upon a truck. The invention com-' 
prises @ vehicle including a body, flanged 
wheels supporting the body, a rail having in- 
clined sides with which the wheel-flanges en- 
gage at two points only, guide-wheels bearing 
on the upper edge of the rail, a track above 
the vehicle, and wheels carried by the vehicle 
and engaging the opposite sides of the last- 
named rail. 


Designs. 

DESIGN FOR A CULINARY VESSEL.—F. 
H. Griswoxp, Springfield, Mass. The design: 
is applied to an open kettle or vessel for cook- 
ing fruits, meats, and vegetables. The body 
enlarges from the bottom up, and on the same 
near the bottom, is a series of like figures, in 
low -relief or intaglio, each comprising a series 
of rays radiating upward from a common 
point where the capital letter X is located, 
the whole indicating ‘‘X rays.” : 


Norr.--Copies of any of these patents will ; 
be furnished by Munn & Co. for ten cents each. - 
Please state the name of the patentee, title of | 


the invention, and date of this paper. i 
| 


SS — 
Business and Personal Wants. : 


READ THIS COLUMN CAREFULLY.—You. 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing theinformation. Im every case it is necese 
sary to give the number of the inquiry. 


MUNN & CO. 
Marine Iron Works. 


Chicago. Catalogue free. 


Inguiry No. 6242 .—For parties to’manufacture, on - 
contract, small machines weighing 6 pounds. 


AUTOS.—Duryea Power Co., Reading, Pa. 

Inguiry No. 6243.—For theaddress of the manu-: 
facturers Of the wire-wound wooden pipe, in the United 
States and Canada. 


“U. 8.” Metal Polish. 


Indianapolis. Samples free. 


Inguiry No. 6:24.4.—For makers of round, woven | 
wire belting or round chain belting, sizes from 14 inch - 
to % inch diameter. 

Perforated Metals, Harrington & King Perforating 
Co., Chicago. 


Inquiry No. 6245.—Wanted, to purchase a good , 
patent er novelty suitable for mail order business. 


Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 


Chagrin Falls, O. 


Inguiry No. 6246.—For information as to process 
of making rubber stamps without steam heat. 


If it isa paper tube wecan supply it. 
Company, Fall River, Mass. 


Textile Tube ; 


Inguiry No. 624%7.—For makers of high-grade 
tools for school use, 


Adding. multiplying and dividing machine, allin one. 
Felt & Tarrant Mfg. Co., Chicago. | 


Inguiry. No. 6248.—For parties controlling thesale 
of the Belden trip hammers, orfor the makers thereof. 


‘ohms resistance, you have 1-50 ampere flow- 
ing. To have the game through 6,000 ohms 
you will require 120 volts pressure. First 
case: C = B + R; or 100 -- 5,000 = 1-50. 
Second case: # = C R; or 1-5@ X 6,000 = 
120. 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 

Inguiry No. 6249.—For makers of hydraulic pres. 
ses with surfuce albeut 36x 56 with moving stroke ef. 
ubout 2 inches or 3inches enly. 

Thermo-piles for electrolytic assays and direct-cur- - 
rent work. $3 each. Walsh’s Sons & Co. Newark, N. J. - 

Inguiry No. 6250.—For small, simple machines ; 
for ginning, spinning and weaving cotton. 

Leyden Chemical Works. Sole manufacturers of al-! 
luminous preparations. 666 East 182d Street, New York. ! 

Inguiry No. 6251.—For the makers of the Cheese-— 
man roller gin, or any other make of roller gin. 

I€ you wish to buy patents on inventions or sell 
them, write Chas. A.Scott,340 Cutler Building, Roch 
ester, N. Y. 

Inguiry No. 6252.—For makers of vane cutters 
and other machinery fur manufacturing baskets and 
berry bexes. 

We manufacture tripoli stones of all dimensions, . 
disc, cylinders, etc., samples free. Seneca Filter Co., . 
Seneca, Mo. 

Inguiry No. 6:253.—For manufacturers of dyna- 
mos. 

We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw mach. work, etc. : 
Metal Novelty Works, 43 Canal Street, Chicago. 

Inguiry No. 6254.—For makers of simple, up-to- | 
date macbines for boring iron pump cylinders. ‘ 

Patented inventions of brass, bronze, composition or 
aluminum construction placed on market. Write to 


tnauiry No. 6255.—For parties engaged in all. 


. kinds of sprilg work. 


The celebrated ‘ Hornsby-Akroyd” Patent Safety Qil 


: Bngine is built by the De La Vergne Machine Compan y, 


Foot of East 138th Street, New York. 


Inguiry No. 6256,—For the address of the manu- 
facturers of the Hudfiela apparatus for treating disease 
by vacuum. | 


LIVE MAN WANTED.—If you have $5,000 and want 
$1,000 yearly in manufacturing business. Big demand, 
no cempetition. Write Mawifacturing, Box 773, N. Y. 


Enguiry No. 257, 


c For parties mrking machin- 
ery foe commute 


uring wuod alvolol. 


Manufacturers of patent articles, dies, metal stam'p. 
Ing, screw machine work, hardware specialties, machin- 
ery and toois. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

The SCIENTIFIC AMERICAN SUPPLEMENT is publish- 
ing a practical series of illustrated articles on experi- 
mental electro-chemistry by N. Monroe Hopkins. 


PATENT ON PUZZiLE.—Manufactured cheaply, car-! 
ried in vest-pocket. Wish to place with manufacturer 


3265 16th Street, San Francisco, Cal. 


WANTED.—Pattern and model makers by a western ' 
manufacturer of hardware specialties. Must be first- 
class workmen. Young men ambitious to excel pre- 
ferred. Model Maker, Box 773, New York. 

PATENT FoR SALE.—Quick acting safety, double 
chain car brake, used and endorsed by R. E. Binning, 


device comprises a single rail of suitable sec-| Chief Electrician of the Union Railway Co. of New York. | 


tion, upon which travels the locomotor-vebicle, ' 


Address Safety Brake, Box 773, New York. 


‘ Scientific American Supplements referred to may be 


: return with exactly the same force. 


‘is very great in a body with a high velocity, 


- does not have as far to fall as its velocity on 


‘er, and dividing the product by 746. 


‘If you bave 100 volts acting through 5,000: 


- if you will 


- werd, or toward the center of the curve. 


- culated to be sufficient to render the pressure 


; tipping the train outward, and tending to up- 


" gary to lean in a great deal, 


HINTS TO CORRUSPONDENTS. 


Names and Address must accempany all letters | 
uo attentien will be paid therete. This is fer 
eur infermatien and net fer publicatien. 

References te fermer articles er answers sheuld give, 
date ef paper and page er number ef question. 

Inquiries net answered in reasenable time sheuld be 
repeated: cerrespendents will bear in mind that 
seme answers require net a little research, ane, 
though we endeaver te reply te all either by! 
letter er in this department, each must take 
his turn. : 

Buyers wishing to purchase any article not adver-; 
tised in eur celumns will be furnished with! 
addresses ef heuses manufacturing or carrying: 
the same. f 

Special Written Information en matters of personal; 
rather than general interest cannet be expected 
witheut remuneratien. 


had at the eftice. Price 10 cents each. 
Books referred te premptly supplied en receipt of 


price. : 
Minerals sent fer examination sheuld be distinctly 
marked er labeled. 


(9486) A. H. S. asks: Theoretically, 
a rifle ball (or any body) fired vertically should 
Practic- 
ally, anyone who has tried, knows that a ball: 
capable of a penetration of say four inches: 
of wood at the muzzle will hardly more thau; 
dent the same wood on return. Please ex- 
Plain. A. ‘The resistance of the air, which 


! 
prevents a rifle ball from rising as high into: 


the air as it otherwise would, and@ hence it} 


leaving the guD would indicate. The air also 
retards its fall, hence it does not acquire as 


_ great a velocity in falling as the height from 
‘which it falls would require, 


Both in ascend- 
ing and descending its velocity is reduced, and. 
hence its force on reaching the ground is much} 
less than the velocity with which it left the 
muzzle of the gun. ' 


(9487) H. H. asks: 1. Is the horse-. 
power of a motor calculated the same as the’ 
horse-power of a steam engine? A. The' 
horse-power of an electric motor is calculated 
by multiplying the volts and amperes togeth-: 
2. We 
have a circuit carrying 100 volts through 
5,000 ohms resistance; if we add 1,000 ohms. 
more to the circuit, how much more voltage: 
will we have to have in order to have the: 
Same results at the end of the circuit? A.| 


(9488) G. A. B. asks: We should like. 


to get your valued opinion on a discussion 


Back and head rest, invalid, L. R. White. 775,48. 
Barium hydrate, manufacture ef, F. Jahn... 775,752 
Barrels, ete., false partitien fer, E. FE. 

Sea erist=. 7 eae aies s 2s ee tetas Sea ak ek 775,610 
Battery charging apparatus, H. G. Pape. 775,732 
- Bearing, carriage, L. Myers . 775,338 
Bearing, reller, L. Villatte 775,875 
Beater er mevement apparatus, 

MANGOES eee ase 775,813 
Bed, ceuch, R. J. Wagner . 775,876 
: Bed, invalid, J. W. Crigler - 775,520 
Belt cutter, punch, and link clencher, cem- 

bined, L. Geldberger ..........eeeeeeue 775,419 
Biscuit ceating machine, sandwich, G. S. 

Baker. ce vide vied See ees eae 775, 642 
Bletter, D. Sarasen « 775,478 
Bedkin, A. W. & L 775, 862 
Beiler. See Water tube beiler. 

Beilers, etc, spring clamp er helder fer 
lids er cevers ef pudding, DB. Mac- 
farlane wo ccc eee eee eeeeee - 775,663 


evison 


+ 776,833 
er ferm, A. 


» 715,571 


er shee filler 


ing bar, J. Riddell .............. » 775,459 
Bettle, G. P. Dence wi... cece eee eee eee 775,802 
Bettle filling machine, Ortmann & Herbst. 775,307 
Bettle, nen-refillable, W. B. Hargan 775, 65 
Bettle, nern-refillable, J. F. Spitt see 775,786 
Bettle stepper, G. W. Wheeler « 775,411 
Bettle stepper, M. Elfstrand 775, 89¢ 
Bex blank making machine, E. BE. Flera.. 775,622 
Brake, W. T. Stewart .........ceeseeeee 775,638 
Brake rigging, J. M. Davies, Jr. « 773,720 
Brewing, J. Schneible ...... cc eee e eee eae 775,780 
Brick cement and glaze, file, Pressel & 

Fisber 775,384 
Brick er tile cutting machine, 

NINGHAM . sv sseetss wae cede s see ees sae 775,800 
Brick, paving, A. F. Kneblech a re . 775,905 
Brick, refractery, W. F. B. Berger.. +. 775,887 
Breem feuntain attachment, J. W. Shr . 775,460 
Brush, B. A. Capehart ............005 - 775,596 
Brush @rip, W. Bunbar ............08. . 775,526 
Brush machine, rotary, R. Y¥. Yeomans... 775,79@ 
Buckle, A. Steiner - 775,688 
Buggy beet spring, W. R. Bradferd...... 775,344 
Building bleck ferming presses, lewering 

stand fer, G. H. Denten ............. 775,347 
Building blocks frem material including 

hydraulic cement, manufacturing, H. 

Warden  wcccscssnccscssaees 775,588 


Building structure, azen. « 715, TOS 
Burglar alarm, electric, A. Getto -. ve 775,728 
Butcher’s stay, Baumgart & Meller. «- 775,619 
Butten, S. M. Merrill .............. aes 775,875 
Butten, J. V. Pileber ...... é eee 715,457 
Button, collar, H. T. Murphy.... . 775,607 
Cabinet, Bigelew & Hullberst ........... 775,594 
Cabinet maker’s clamp, H. Jergensen.... 775,659 
Cabinet, sanitary, S. L. Stuart 775,41@ 
Caleulating machine, J. G. Zellman « 775,667 
Calender-roll, BE. R. Beck .......es eee eee 775,438 
Camera, folding pocket and focal plane 
shutter, J. S. Wright ..........-..6. 775,437 
Camping eutfit, BD. T. Albercrembie........ 775,766 
Can bedy forming and side seam seldering 
machine, cembined, Williams & 
Leavitt 775,880 
*Can bedy ma 
McElroy 775,340 
Can capping machine, C. B. McBenald.... 775,339 
Car, F. BB. Hebbs wee cee cece eee eee e eae 775,490 
Car body and truck, BEB. S. Bennett - 775,644 
_ Car ceupling, C. F. Christy 775,598 
. Car ceupling, W. F. Wendt TT5, 789 
Car ceupling, P. Hien ...... 775,902 
* Car doer lock, vestibule, A. W. Zimmerman 775,617 
Car draft rigging, railway, W. H. Miner.. 775,606 
Car fender, street, J. M. Wilderman...... 775,358 
Car fer single rail elevated railways, F. 
Debt. weed este was enka ate wit eee 775,743 
Car, miner’s, W. J. Neilsen .... . 775,778 
Car replacer, H. J. Campbell . 775,441 
Car replacer, BD. B. Ketts . 775,705 
Car seat, F. K. Fassett - 775,528 
Car step, folding, J. A. Kratz ............ 775,366 
Car swinging deors, actuating device for 
freight, BD. A. Hitchceck ............ 775,402 
Car underframing, Williamsen & Pries, 
775,484, 775,485 
Car underframing, railway, G. I. King... 775,301 
Cars, crane attachment fer leading er un- 
loading, J. Leightham ............+.- 775,832 
Carbureter, explosive engine, G. F. Swain. 775,614 
Carbureter, bydrecarben engine, Burten & 
SOME el ees sdyeyeres tees aye Case Mia ase ca aee 6 775,553 
Carbureting means, air, W. H. & G. E. 
RUSSEL). ictgieca-c0e as Vesisr eet Aw tepaaniena 8 775,859 
Card clething strickle, H. L. Miller.. « 775,842 


with reference to sharp turns made by vehi- 
cles in general, and shall feel greatly obliged 
submit your answer in the next 
issue of your paper. A contends that when 
an automobile makes a sharp turn, the outer | 
wheels leave the ground, and the weight is all; 
on the inner wheels; whereas B claims the 
inner wheels rise, and the weight is on the 
outer wheels; as proof, he offers as example 
the toboggan slide, where a person is thrown 
toward the outer end when it makes many) 
turns. A. The centrifugal force developed by 
a vehicle in turning a corner causes the wheels 
to press outward, and the vehicle to overturn: 
if the velocity is sufficient to throw it over.! 
It is inconceivable that a force directed eut- 
werd should cause the vehicle to be upset in- 
To off- 
Set the outward pressure of a train, the outside 
rail is raised on curves in building railroads, 
as can be easily seen by looking at the ele- 
yated tracks in the city. The elevation is cal- 


on the inner rail again equal to that upon the 
outer rail; to tip the train in again, enough to 
balance the effect of the centrifugal force in 


set the cars toward the outside of the curve.! 
In bicycle tracks, Where the vehicles often: 
take the curves at high speeds, this elevation ! 
of the outer side of the track is very great, - 
and in addition to this the rider finds it neces-; 
to balance the 
tendency to upset toward the outside. 


INDEX OF INVENTIONS 


For which Letters Patent of the 


United States were Issued 
for the Week Ending 


November 22, 1904 
AND EACH BEARING THAT DATE 


[Seg noteat end of list about copies of these patents. 


Acid, preparing dialkylbarbituric, M. En- 


BelMann ...e ee eee cece aes 775,809, 775,810 
Agricultural implement, H. H. Herred, Jr. 775,770 
Air brake cennectien pipe jeint, S. Feust.. 775,769 


Air brake w. 


_ Schlacks 
Air brake safety device. C. E. 
Animal trap, W, H. Harden... 
Ash can, J. H. Chidister 


centrelling apparatus, 

os 775,313 
775,670 
ve 775,750 
« 775,894 


Autocar dust guard, W. H. Brewn 775,595 
Autematic gate, M. K. Lewis...... wee 775,756 | 
Autematic lubricater, J. Varley.....s..e00 075,673 


Carding engine drawing eff device, 


Dast weed 775,804 
Carriage tep bow spring pre 

Sosy ss CaS etch use 7 ogc : ELON eget degree oa hs a 775,583 
Carrier. See Trace carrier. 

Cash _ register with @istant indicatien, W. 

En MUZE Ys = ete tease oS esreteds, oie ae ae eed oe 775,380 
Caster, A. C. Stebbins ...... 3 +» 775,584 
Cement, burning, M. Williams .... «+ 775,693 
Cement kiln, retary, T. A. Edise weed 175,600 
Centrifugal machine, A. C_ Wan Kirk.... 775,320 
Centrifugal separater, J. J. Berrigan.... 775,415 
Chain cennecting device, C. E. Smith...... 775,355 
Check, recerd beek, and binder, bank, M. 

A. Howe ...5.ccsceseeeveccreveeesaece 775,821 
Chimney soot cellecter, C. Prangemeier.. 775,500 
Chipping machine, F. B. Philbrick . 775,382 
Churn, S. F. McClane .. - 775,848 
Circuit centreller, A. BD. Scett..... we. 775,665 
Circuit contreller, electr emagnetic, & 

Me@rrisen occ cece cece eee e nee ee eeee 775,692 
Clamping device, L. P. Halladay « 775,399 
Ch npng device, E. V. Beddy .... 2 oe 775,515 
Clethes line suppert, H. J. Merz « 775,760 
Clethes pin, A. C. French .........+. ~+« 775,561 
Clutch eperating mechanism fer cut-effs, 

P.. B. Clarke. cs eo bie sates des 775.345 
Cluteh er ceupling, frictien, H. D. Loria.. 775.757 
Ceat adjuster, J. W. Beam .........0.0-. 775,508 
Ceating machine, C. B. Wisner .. 775,694 
Ceffee machine, S. Sternau, et al.. . 775,481 
Ceil spring, T. A. Shea ........06. we. 775,582 
Cein centrelled slet er vending machine and 

cein testing mechanism therefer, L. 

Di DIGSOD: raid oiarasd's aca ica ee se Sinvasee etirag aese a 775,671 
Celumn, R. Hegener ..........+. « 775,489 
Celumn, weed, J. W. Hartmann......... 775,365 
Celumns, ete., binding device fer, J. W. 

BL arta ann’ » sierealen adowis sega Sie ocala ses a 775,351 
Cempeund engine, G. W. Sutcliffe » 775,318 
Compress, J. Shipway ...........0- eee ceuee 775,611 
j Compressers, etc., regulator for, 

TAGE eee e cece eee Vesa eee see 775,398 
Cencrete wall melding apparatus, Shute & 

Henschen ...c ees ccccee ene vvae 775,666, 775,685 
Cendenser, variable air gap, F. F. Streng.. 775.871 
Contreller, BE. Schattner 775,501 
Cenvertible chair, BE. L. Thompson .775,387, 775,388 
Ceeker an@ presser, steam, A. J. Ketelsen.. 775,827 
Cooling heated surfaces, means fer, Sager 

Bos “GYOON. chee ewjetetete ages a wate vee Oana See 775,860 
Cepper er like metals frem their eres, 

Separating, P. & A. Weiller ...+...-+ 775,548 
Cern pretecter, J. Degen ......-..eceee eae 775,897 
Cerrugating apparatus, J. A. McConnell .. 775,495 
Cotton chopper, T. J. Hollingsworth...... 775,533 
Cetten chopper, J. A. Hegue.........00. 775,771 
Cetten picking machine, G. A. Lewry.... 775,451 
Cetten picking machine, J. F. O’Shaughnessy 775,456 
Cetten press, A. BD. Thomas .............. 775, 481 
Ceupling, J. & J. O. Timms.............. 775,615 
Cevering, weatherpreef, Rugen & Abra- 

ae ss ciiaag ep eetigseergads vices Siaubiheta aise atesteare 775, 636 
Ceverings, apparatus for making non-cen- 

ducting, J. A. McCennell, 

775,538, 775,539, 775,84) 
Ceverings, making nen-cenducting, J. A. 

McConnell wo. .ce cece cece aee wee 775.494 
Crate, banana, BE. BE. & M. B. Hegebeem. 775,491 
Cream separater regulating device, J. 

Berrigan, see wcaje cians ail bee pales obi 775,467 
Creamer, centrifugal, F. JT. Arend. 775,464, 775,487 
Cultivater, A. H. Kopperud .....cssseeeee 775,906 
Cup. See Grease cup. 

Curb, G. S. Bu Fossat ......ceeeeeeeeeees 775, 623 
Curb, gutter, and drain bleck, A. Austin.. 775,791 
Current distributien system, alternating, 

A. B. W. Meissner ....c cece eee eee eet 775,535 
Current meter, alternating, EB. J. Berg.... 775,439 
Damper regulater, J. BD. Bewne....... . 775,468 
Decey, W. Riggs ........-.... « 775.545 
Decoy duck, W. Riggs ... - 775.580 
Desk, wall, W. EB. Burks .ccccccccceccess 0403046 
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Detachable handle, W. I. Lyen 


Baa eon 775,662 
Die¢weG. Keppler: 02. 2aessnci aes sciee . 775,826 
Die press, A. W. & A. H. Roevers 775,354 
Deer fastener, sliding, A. W. 

MVAT: syle Peehie deste Byeadn aid ibe ae Tee 775,618 
Deer, sidewalk, H. Jehnsen « 775,425 
Deubling and twisting machi q 

SB. Allen ccc cece cece ce cee eee ee ences 775,550 
Dewel pin making machine, C. F. Stewart. 775,432 
Draft equalizer, W. J. Rebinsen.......... 775,312 
Draft equalizer, N. N. Egge .....- «++ 775,748 
Drawing and twisting er spinning wersted 

er ether yarns, mechanism fer, S. 

SVR OSs Uh ae ec ee ncaa okt nase s,s eeeetaa NA 775,690 
Dredge, chain sand, R. Smith... . 775,686 
Drier, Andrews & Leewenthal ............ 775,717 
Drying machine, Precter & Schwartz.... 775,763 
Drep light, V. A. Menuez .............. 775,304 
Drum, E. T. Turney ....... a ~ 775,711 
Drum snare strainer, E. T. Turney.. . 775,712 
Dust separater and cellecter, C. McV . 775,664 
Dye, blue anthracene, M. Kugel .......... 775,368 
Dye, dark blue sulfur, A. L. Laska «.. 775,570 
Dye, green anthracene, M. Kugel.......... 775,367 
Dye, green blue anthraquinene, M. Kugel.. 775,369 
Dyeing, ete, apparatus fer, A. Fank- 

AMSA Ot Gas - seayegs Fess ty oe Seed eee 775,621 
Electric circuit centrelling switch, M. W. 

TWBNY = covets oe ee eos RS CIR ttre in eee 775,445 
Electric centreller, Smith & Lippert..... 775,317 
Ilectric current generating apparatus, C. 

S., "Bra@il@yers sie sects cabo eas Ghee ie 775,891 
Electric furnace, A. C. Higgins... . 175,654 
Electric heater, E. P. Weggen. . 775,714 
Electric machinery, dyname, H. . Reist, 

775,458, 775,857 
Electric machines, regulating dyname, W. 

Ths, SMe@rrHT eh yy sletssscatiasiestepaetae Saacate sates 775,453 
Electric meter, alternating current, B. 

irs DMM eich ioe cage. tees vw digeecd ce 775, 334 
Electric time switch, C. S. Meere........ 775,844 
Electric transmissien system, C. G. & E. J. 

RAR OP sy, ewe va asceanin ecko ovcacs, Sageauart Oagene toys 775,416 
Electrical energy, cenverting fuel energy 

inte; oti JONG se. «. mika ce et eens 475,472 
Electrical register and system theref L. 

AR SCH MIUIUG 52 tates ee shee eteeh sb weet te 775,408 
Electremagnetic lbrake, R. C. Lewry, 

775,834, 775,835 
Elevater safety step, Rebinsen & Casey.... 775,608 
Engine lushing, tandem cempeund, J. 

Metzger 775,376 
Engine speed regulater, ¥ 

ME@SCINS | Foie. chose cages Hite ie eae ds esas kD - 775,908 | 
Engine step, J. H. Cary «++ 775,329 
Engines, incandescent igniter fer explesive, 

P. J. Sheuvlin . 175,385 
Eraser, F. W. Warren .........--- -.. 775,616 
Evaperating apparatus, vacuum, C. Ordway 775,577 
Evening and grading machine, E. P. Nichels, 

POISSUC arse R stkisaiys seis cae ck cee 12,288 
Exercising device, R. Pattersen.. « 775,309 
Exercising machine, F. Bitter « 775,718 
Explesive engine, P. Schmit ...... . 775,314 
Explesive engine, C. & W. Hibbard . 775,819 
Extensien table, J. Mitchell ... + 775,377 
Eyeglasses, L. Kirsch .......eeeeeeee . 775,828 
Fabric ceating machine, J. H. Shugg . 775,684 
Fanning mill, L. T. Larsen ......... « 775,755 
Farm gate, W. B. Miller ...........eeeeee 775,536 | 
Fastener er helding device, G. A. Danielsen. 775,801 
Fastening device, .J. F. Werle .........05. 775,433 
Feed water regulater, W. A. Garrigus .... 775,396 
Feed water regulater, steam beiler, Weeds 

(Oc CEB OS! epi ctr ra giee reas a Rae aes fac oe 775,412 
Feeder, autematic beiler, N. F. Readheuse.. 775,682 


Fence, J. A. Le Hew 
Fence, H. Meinecke .. 
Fence pest, E. Bruley 


775,335 
775,759 
. 775,518 


Fence pest, A. F. Weissinger ............ 775,715 
Fender. See Car fender. 
Fertilizer distributer, T. J. Waddell ...... 775,357 
File, paper, C. E. Shell .............. « 775,430 
File, paper, M. G. Bristew « 775,645 
Filter, Mehnert & Pape ..... « 175,475 
Filter, eil, R. K. Williams « 775,323 
Fire escape, M. A. Kierman .. . 775,604 
Fire escape, O. B. Hewe ..........-...008s 775,704 
Fire extinguishing sprinkler, autematic, G. 

0 Ce Sie erta cs ee eR cons te 775,729 


Fire shield fer prescenium arch epenings ef 


theaters, H. M. Smith . 775,865 
Firepreef cevering fer celumns a 

Ss GeMiOK: sass. Sat nese a oh a soars 775,562 
Firepreef fleering, D. W. Beyd -» 775,516 
Fish heek, W. E. Kech ........ + 775,727 
Fish trap, A. L. Breeks cere . 775,389 
Fluid tank indicater, Rantz & Cellin . « 775,544 
Flushing device, A. C. Davidsen .......... 775,719 
Ferces due te inertia and weight ef valve 

gear, device fer relieving, L. D. Levekin 775,573 
Fruit picker, J. W. Buchanan ..........+- 775,519 
Furnace reversing valve, S. M. Guss . 775,563 
Furniture, article ef; G. W. Bent . 775,466 
Fuse, prejectile, J. B. Semple « 775,861 
Galvanic element er battery, P. Brandt .. 775,892) 
Game register, I. H. Smith . 775,864 
Garment supperter, M. P. Zind bse . 775,882 
Gas lurner, atmospheric, F. Gress « 775,470 
Gas generater, H. Weigle ....... « 775,641 
Gas generater, acetylene, E. R. Ceek ...... 775,700 
Gas meter pretective valve ceupling, F. L. 

UipinMe wan sso sie ciececete eases sion se waves 775,648 
Gas purifier, centrifugal, A. Steinbart.... 775,462 
Jas purifier, centrifugal, F. V. Matten .... 775,758 
Gasolene light generating machine, T. A. 

Dav 8. otc oh soya cio stash ave nctini ciara: 775,746 
Gate, G. F. Meers .. 775,306 | 
Gear, change spee 

MMAVICS © cs Mec ss « 775,503 
Gear, drive, A. Mills ....... 775,476 
Gear_mechinism fer machine 

"Wee, Tee Ss, SUONMSOM co: ff. Hac fet dhe e-agigoye 775,471 
Gin rib, L. W. Ellman ...... « 775,349 
Gtass, chipping, P. J. Handel 775,818 
Glass grinding machine, Geehring & Treche 775,816 
Glass manufacturing apparatus, Wilsen & 

DD eseses sree paes attene sti dike ecekcnetos aso 6 oPajen 775,740 
Glassware, machine fer making helle G. 

C@hOP Ye soeeess Leis sis auth eds Bean sot 775,709 
Glebe, cellapsible, R. D. Gallagher, Jr. « 775,364 
Geggles, meter, H. Newbeld .............5 775,381 
Geld from eres, extracting, H. R. Cassel... 775.597 
Gevernor, explesive engine, C. & W. Hibbard 775,820 
Grain binder attachment, H. C. Raesner .. 775,341 
Grain drill distributer, F. R. Packham ... 775,851 
Grain separater and dust cellecter, cem- 

bined, E. R. Draver «+. 775,418 
Grate, E. R. Caheene «+. 775,328 
Grate eperating appliance, G. A. Ellis .... 775,395 
Grease cup, F. H. Begart ........eeeeeaee 775,697 
Grinding machine speut, C. H. Nerten.... 775,708 


Hackling machine fer flax, R. H. S. Reade 


OG ails keiss ois SBRce oat aee Bie omg aa sales 3 eas 775,352 
Hammer, pneumatic, C. J. Smith .. 775,784, 775,863 
Hand brake, H. B. Vickers .......... seeee 775,713 
Hat pressing machine attachment, W. H. 

Wend all, 4yi9. fiasco ters es ot eee « 775,825 
Hatches, trap rs, ete., apparatus 

eperating armered, W. B. Cewles ..... 775,768 
Hay er grain leader er unleader, W. Keuns. 775,773 | 
Hay press, Bi A. Smith 0. esac seen 775,612 
Hay rake and@ elevater, Irish & H er... 775,751 
Head gate, fleating weir, Hart & Fairall.. 775,532 
Heater and mixing faucet, L. M. Heeper... 775,655 
High frequency apparatus, pertable, F. F. 

NURONES Pescuscueea isa teeters 775,869, 775,870 
eG ods SS OOeteM bo ies oc iiss esi cesses 775,701 
Heney er section bexes frem hives, appara- 

tus fer remeving, J. N. M. & M. de 

Valdivielse: | a7 salen cles eae woe 775,691 
Heek. See Fish heek. 

Horse detacher, W. T. Dunbar « 775,803 
Hese supperter, Teeker & Price .. 775,587 
Hydraulic press, Philipp & Trentz 775,853 
Index and receptacle, card, F. D. Belknap. 775,696 
Index, map, E. Heulach ...............44- 775,401 


Inking mechanism, C. P. Byrd .... 
Insulated rail jeint, G. A. Weber 
Insulating suppert fer electric third rails, 


« 775,698 
775,322 


W, El. Bamnar@: isco chicka aeswiec oe eeees 775,592 
Insulater suppert, E. H. Fairbanks . 775,812 
oeurnal bearing, H. V. Kuhlman .. . 775,660 
Jeurnal bex, A. B. Gardella .......... . 775,447 
Jeurnal bex, dust preef, J. A. Kennedy . 775,566 
Jeurnal lubricating device, J. J. Mess . 775,730 
Keir, vemiting, E. D. Jeffersen .......... 775,450 
Knitting machine cam device, lamb, W. 

Bach 775,742 


Lace o . Ramsey.. 775,406 


MEDART 
Boat Building Materials 


make possible the construc- 
tion of high-class boats by 
amateurs at a small cost. 
Send stamp for catalog, 


FRED MEDART 
3545 DeKalb Street, St. Louis, Mo. 


CF THE (LIPPERCLIP 


{2 Its triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip for 
attaching pavers together. _ 

Best & Cheapest. All Stationers. 


CLIPPER MFG. CO., 
401 West 124th St., New York, U.S.A. 


For free samples and information write to us. 


c= Lathes 
SENECA FALLS MFG. CO, 


fe S 59 Foot and 
Powe1- 
tar Screw Cutting 
& Automatic 
; Cross 
FOR FINE, ACCURATE WORK 
Send for Catalogue B. 
695 Water Street, 
Seneca Falls, N.Y., U.S. A. 


Pearniee fons somes 
ATHES steisris LATHE C2 <incninars 0 


Foot and Power and Turret Lathes, Plan- 


ers, Shapers, and Drill Presses, 
SHEPARD LATHE Co,, 133 W. 2d’St. Cincinnati, O. 


FRENCH—GERMAN 
SPANISH—ITALIAN 


Speken, Taught and Mastered \ 
rough the 


LANGUAGE 
METHOD 


Combined with 


The Rosenthal 
Common Sense 
Method of 
Practical Linguistry 


The Latest aud Best Work of Dr. Richard 8. Rosenthal 
Ye@U HEAR THE EXACT PRONUNCIATION OF 
EACH W@RD AND PHRASE. A few minutes’ practice 
several times a day at spare moments gives a thorough 
mastery of conversational French, German, Spanish, or 
Italian. 
i Sena for testimonials, booklet, and letter. 
International Language-Phove Method, 
1101-¢, Metropolis Bldg., Broadway and 16th St., N.Y. 


BRASS OR STEEL 


Kerosene Oil Engine 


Nothing but Kerosene Oiltorun it 


Simple, Sate and Efficient. Needs little 
attention, is less likely to get out of 
order, and is cheaper te run than any 
other engine manufactured. Economi- 
cal and Easily Operated. 


International Power Vehicle Co. 
Stamford, Conn, 


TAKE THE NICKEL PLATE ROAD FOR 
THE ST. LOUIS FAIR. 

Lowest Rates and many unusual privileges. Special 
$15.@0rate on certain dates. Full informatien on appli- 
| cation tolocal Ageuts, or R. E. Payne, General Agent, 
-| 291 Main St., Buttalo, N. Y.,or A. W. Ecclestone, D.P.A., 
385 Broadway, New York. 


23u USE GRINDSTONES ? 


tf so we cun suppiy you. All sizes 
mounted and unmounted. alwaye 
keptinstock. Rememoer, we make a 
specialtyof seleccing stones for all spe 
cial purposes. i” Ask for catalogue 


The CLEVELAND STONE CO. 
2d Floor. Wilshire. Cleveland. 0. 


For Either ——_ 


» Hand = Power 


ee This machine is the regular hand machine swp- 
# plied with a paves base, pinion, vountershart, 

etc., amd can be worked as an ordinary power 
machine or taken from its base for use as a 
, hand machine. 


A PERPETUA LSUP PLY 
usually means perpetual ex- 
pense. The windmill and gasoline engine 
are costly to install and run. lagara 
divdraulic Ram will work con- 
tinuously wherever there is a running 
stream. Nothing to blow down, blow 
up, or require attention. Requires 
less head of water to operate than 
any other ram. Never needs re- 
pairs. Catalogue free. 


Niagara Hydraulic Engine Co., 
CHESTER, PA. | 


Length of pipe handled 
easily in smaliroor, ['lustrated catalogue 
—price list free on application. 


THE CURTIS & CURTIS CO., 


6 Garden St., BammcrPrort, Conn, 


Macutnk No, 78. 
Range ¥4-t+in. R. H. 


JUST PUBLISHED 


cAmerican Estates 
and Gardens 


4to. 11x13% inches. 
275 Illustrations. 340 Pages. 


Illuminated Cover and 
Price, $10.00 


By BARR FERREE 


Editor of Scientific American Building Monthly, Corresponding Member 
of the American Institute of Architects and of the Royal 
Institute of British Architects 


So 


verererr 


SUMPTUOUS book dealing with some of the most stately houses 

and charming gardens in America. The illustrations are in nearly 

all cases made from original photographs, and are beautifully printed 

on double coated paper. Attractively bound. This book will prove one of 

the most salable holiday books of the season, and will fill the wants of those 

who desire to purchase a luxurious book on our American homes. An illus- 
trated prospectus mailed free on request. 


CMUNN & COMPANY 


Subscription Dept. 0O.O. 


Publishers of 337 Broadway, New York 


“* Scientific American ’” 


Ladder elevater, self supporting and exten- 


sien, E. Maxey .....ceseeecees seve televeinie care: 775,373 
Ladder, pertable, M. Tetzlaff ..... 775,488 
Lamp ase, incandescent, A. Swan 775,689 
Lamp, electric are, T. L. Carlene .. as 775,442 
Lamp, miner’s safety, R. C. Simpsen » 775,782 
Lamp er gas light helder, mevable 

descent, J. H. Stanten .. 775,504 
Lamp secket, plural, R. B. Benjamin, re- 

HSS. xc ¥trerie sca, oatearissiets Gane eee ts agate 12,286 
Lamps, resette fer suspending er supperting 

incandescent, H. E. Ressiter .......... 775,779 
Land reller and harrew, cembined, J. H. 

MASS MATIN: .. Oa oedtee awe Male edad 775,575 
Latch, deer, R. F. Pinegar ..... . 775,854 
Lathe, autematic, L. T. Kline « 775,302 
Leather, treating, P. Magnus 775,839 
Lens cembinatien fer preducing virtual im- 

ages, M. ven Rebr ..........eeeeeeees 775,353 
Letter bex, J. N*. Nutt: .....2.2003 5 . 775,543 
Level, adjustable, G. H. Whiteheuse . 775,483 
Limb. artificial, L. A. Weisser . . 775,506 


- 775,788 


Liquids, heating, A. Waldlaur . 
. 775,900 


Legging sled draft mechanism, H. 


Beem: Wie PE na per ase. ah os eee. 775,558 
»J. H. Cobb .... » 775,895 
, E. 8. Draper .. . 775,898 
,» lappet, J. C. Breeks . « 775,893 
lay dewnheld, li. S. Weed .......... 775,881 
Leem let-eff mechanism, J. T. Meats ..... 775,336 
Leem picker stick metien, G. Beisvert .... 775,890 
Leem shuttle, Gregery & Brewn .......... 775,420 
Leem shuttle, check, F. Ott ............. 775,308 
Leem shuttle lecking means, M. L. Stene.. 775,868 
Leem temple, A. Meunier .............00008 775,775 
Leem warp step-metien, J. T. Meats «. 775,452 
Machine element, C. D. Rice ........ ~+- 175,735 
Mail bag deliverer, W. D. Briggs . wee 775,517 
Mail bex, J. H. Knepe .......... . 775,404 
Mail bex, etc, M. B. & H. S. Mil . 775,630 
Mandrel, expanding lathe, G. R. Rich .... 775,579 
Mandrels, machine fer greeving wire, M. 

SELON boss cae Ms i ogee oy Mp ncies casos Hs 775,613 
Manicure implement, I. B. La May . «++ 775,568 
Mat, Nerten & Knauff .............. - 775,633 
Match scratching device, B. C. Cele . 775,296 
Metallic falric, E. A. Bedient ............ 775,620 
Metals frem their eres, extracting, I. H. 

Th@hig . aratscshocorarsvorisrs a, eM rnces areca 775,405 
Micreteme, C. F. Dieckmann ..... . 775,556 
Milk can lid er cever, J. J. Snige ......... 775,687 
Milk receptacle leck, W. Geedchild . eee 775,397 
Milking device, V. O. Johnsen ...... - 775,726 
Mixer, @. Them -..:.....:% - 775,710 
Meistener, envelep, W. Helt - 775,299 
Melding apparatus, C. P. Melvy » 775,374 
Melding machine, F. W. Hall ............. 775,530 
Melding machine, centrifugal, J. C. F. La- 

MPL Bg cts cre es1 saana’ Sen oases hols areues sates asta 775,371 
Mep er wiper. H. O. Thomas 775,463 
Mertising machine, D. W. Cele .... 775,745 
Meter case and gear, L. S. Pfeuts « 775,311 
Meter frame, T. C. Dunlap ................ 775,446 


Meter vaperizer, hydrecarben, A. Wassmann 775,321 
Music leaf turner, I. J. Clarke ........... 
Musical instrument, H. J. Isbell ... 


Musical instrument, F. 0. Gutman . 
Musical instrument devices, autematic spring 
winding mechanism fer mechanical, 
Sharps & Ceeper, reissue .............. 12,289 
Musical instrument tremele atta &, 
i . 775,327 


Nail blanks, machi 
BE. Perkins 


J. O’Brien . 


Oil burner, A. 


Oil burner, blue fame, W. R. Jeavons .... 775,903 
OIL "cam, Ve. Be. AMMOTS 6 oioie sited. ceo ctgeec a 775,324 
Olee resin frem the peel of citrus fruits, 

extracting, E. J. Sheehan ............. 775,502 
Oleo_resineus preduct frem citrus fruits, E 

J. PSHE eh ams sew agg tayo eke Gs ae 775,546 
ordnance, W. H. Bevans Lae . 775,793 
@scillating meter, T. M. Feete ... . 775,560 
Paper making apparatus, R. Binns . 775,511 
Paper pulp, preductien ef, I. Kitsee .. - 775,829 
Paper shaping machine, C. H. Dunning .... 775,330 
Paper trimming er cutting teel, H. S. Wil- 

liams Sia else SAS SIS Sadan leveled ae epre sake ese SS 775,434 
Paving ‘leck er set fer use aleng tramway 

HUN lig |G. MOLE oes cessive dic le aces soatal cc ap 775,486 
Pen, fountain, A. R. Leib . +» 775,907 
Penhelder, W. H. Reed ..... + 775,734 
Pencil, J. D. R. Lamsen . +» 775,493 
Pencil, lead, A. P. Jaceb oes 175,423 
Pencil sharpener, I’. P. Levejey ~ 775,707 
Phenel cempeund, C. Gentsch .............. 775,814 
Phenograph repeating attachment, E. L. 

AIKEN is): ctrrntiiar cos aren moteurs 775,591 
Phetegraphic printing frame, Smith & Hauer 775,785 
Phetegraphic printing frame: suppert, J. 8. 

Cumann FS ois 2 i.e. 22s RPE . 775,555 
Phetegraphic shutter, J. « 775,436 
Pick, miner’s, W. Ashert +s. 775,325 
Picker sticks, adjustable back-step fer, 0. 

BOSON. c3.Peycs sc etasies aeky ose aa amie eyeie 775,886 
Pictures, preducing invisible, E. Deberenz.. 775,747 
Pipe cevering and making same, J. A. Mc- 

: Cennell_ aisle: Scr asSig sao Saeta atereret cue 775,537, 775,541 
Pipe cevermgs, apparatus fer melding, J. 

Ae MeGennell o.tivde ahh de ee Meee 775,540 

Pipe expanding and flanging machine, 

metal, L. D. Levekin .........ce esas 775,574 
Pipe finishing teel, flanged, L. D. Levelxin. 775,572 
Pipe threader, D. Edwins ...........65. 775,721 
Pipe wrench and cutter, deuble acting, G. 

E. R.  Rethenbucher 775,581 
Biline, od. Muehl 2.0.3.5. coe . 775,378 
Plastic cempesitien, R. McCarrel . 775,631 
Plastic material melding apparatus, 4 

MCC One: eee AGA. ce ee rege a is 775,542 
Plate er saucer helder, J. E. Twitchell . 775,874 


Plewshare sharpener, L. J. Cex......... . 775,346 
Plewshares, manufacture ef landsides fer, 

Ts Bip WARM iINees «20s Ms teeainaeiod Tua ten 775.424 
Pewder charger, Lippart & Warren...... 775,629 
Pewer transmitting and reversing mechan- 

ism, R. Symmends ...........eee eens 775,409 
Precieus metal frem eres, apparatus for 

extracting, J. J. Berrigan .......... 775,414 
Precieus metal frem eres, extracting, J. 

U8, B@RGIGAM p(s risk spewcheais acs eganseeh oka cee 775,509 
Precieus stenes, apparatus fer cutting and 

pelishing, I, R. Kmneip .............. 775,567 
Press er machine fer making saggers, etc., 

Wis Leigh! (2. Rea hire aie ce 775,706 
Printing press sheet delivery apparatus, 

eylinder, W. S. Husen .............. 775,657 
Pruning heek, C. Gregery .........+eeeee 775,649 
Puller. See Spike puller. 

Pulp beating machine, Il. A. Thomas..... 775,873 
Pulp mills, neutralizing liquids effluent frem 

weed, C. W. Doughty ............... 775,525 
Pulp wel and speel, R. Binns . « 775,513 
Pump, air, L. Bennett «. 775,885 
Pump geverner, R. Cenrader ........ . 775,391 
Punch, ticket, C. W. IXuen .......... +» 775,303 
Punching bag apparatus, C. F. Held.. » 775,653 
Puzzle, E. L. Yeung 775,695 
Pyretechnical cempeund, Hufnagel + 775,822 


Radiater and ventilater. heat, J. J. Kulage 775,333 


Rail fastener, guard, D. F. .Vaughan.... 775,738 
Rail jeint, A. L. Stanferd .......... +» 775,386 
Rail nt, M. Barschall « 775,643 
Rail jeint, W. E Palmer 775,852 
Railway, ceasting er gravity, 4G. 

957771) CRM O ReneS SERCH: cBints con eee otto. com heen 275,702 
Railway cressing, W. J. Bazarek ....... 775,551 
Railway signal system, autematic, J. W. 

STEEL CRE © BA 5 oAbs) Mecano ati << AP calts <eewepaaaeeet oe: 775,479 


Railway signaling apparatus, J. T. Cade. 775,797 
Railway signaling, electric circuits and ap- 


paratus fer, H. W. Spang.......... 775,461 
Railway signaling system, electric, Sera 

Ge: “Steli Siesta er ake seeeeee 175,736 
Railway switch, S. F. Kates ...... . 775,904 
Railway switch, elevated, J. Hughes..... 775,300 
Railway tie, F. W. Mettler .......... « 775,454 
Railway tie, A. A. WKappenhagen. « T75,473 
Railway tie, C. J. Swink » 775,480 
Railway track switch, electrically 

ated; Ge Hey Brett: i. scp ssc esis cc tess sie 775,529 
Range lbeilers, gas heating attachment fer, 

H. SCHAMA 05. cA Sohn Shoat 775,781 
Ratchet mechanism, C. F. Dieckmann... 775,557 
Razer, safety, A. Muller..........cseeceee 775,379 
Reflecter, E. L. Zalinski ................ 775,741 
Refrigerating machines, alserber fer am- 

monia absorption, RB, J. Cracknell.... 775,896 


JAMAICA 


HAMBURG-AMERICAN LINE 
For the Winter 
GOTO 


JAMAICA 


BY THE STEAMERS OF THE 


ATLAS LINE SERVICE 
WEEKLY SAILINGS TO 
JAMAICA, COLOMBIA, COSTA RICA, 
and NICARAGUA ; also to HAYTI 
ToJamaica, $40 ; round trip,$75. Twenty-Three Day 
Cruise, $125. Rates include stateroom accom- 
modation and meals. For particulars apply 

HAMBURG .AMERICAN LINE 
35.37 Rroadvwvay, N. ¥. 
159 Randolph Street, Chicigo 


1229 Waluut 8treet, Fhilia. 
901 Olive Street, St. Louis. 


Dixon’s Pencils 
—some for one 
purpose—s 0 me 
for another. One 
just for yours. 


Dixon’s Pencil Guide, a 32-page book, 
indexed by vocations, correctly indicates! 
the right pencil for your use. Sent /vee.| 


: Stone or other material, 


Department W, 
JosEPH DIxoN CRUCIBLE Co. 
Jersey City, N. J. 


COSTS 25 CENTS LASTS 25 VEARS 


Solid German Silver. Trims, Files and Cleans the nails with 
either hand. Don’t take imitations, Sold everywhere or 
by mail for 26e. Money back if you wantit, Manicure 
Book, **A Handy Hand Book of the Hands”— 
complete instruction on the care of the hands and nails, 
Sent for two 2c, stamps. 


Klip-Klip Co., 


Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 


PENCILS, WRITING SLATES, INKS, STATIONERS 
RUBBER GOODS, RULERS, ARTISTS’ COLORS. 


78 Reade Street, New York, N. Y. 
GRANO PRIZE, Highest Award. PARIS, 1900. 


HOW FAR DO YOU 
‘y WALK IN A DAY? 


Did it ever occur to you that perhaps you 
walked miles just going around your home, 
shop or office? Perhaps you'd like to know. If 
so, geta Pedometer. A Pedometer is an in- 
genious affair that goes when you go and 
is 8 stops when you stop. This instrument has 

heretofore cost from ten tofifteendollars. It 


556 Clinton Ave, S., Rochester, N. Y, 


3-3 


A: is not a toy, but an accurate and valuable 
. recorder of distances. 
YOU CAN GET A 


PEDOMETER FREE! . 


by sendiug us $1.00 for a year’s subscription to MODERN 

ACHINERY, our monthly magazine, which will keep you 
posted on the great progress which is being made in the mae 
chinery world (and if you would keep abreast of the times you 
must read MODERN MACHINERY), interestingly written, well 
illustrated. Sample Copy,10¢5 $1.00 per year—and a Pedemeter, 
FREE. Subscribe Now. 


MODERN MACHINERY COMPANY. 
813 Security Building, CHICAGO, ILLINOIS 


ARTESIAN 


quired to deill anc 
25amne. Portable Hnrse Power 
and Mounted Stearn Drilling 
Muchines for 10 to 1200 feet. 
Write us stating exactly what 
S isrequired and send for ilng= 
tratel ¢atalngue. Aduress 
PIERCE WKLL HNGINKEKING AND SUPPLY Cu, 
@ WO LinsaTy Spars, New YORE, U.S. & 


Scientific American 


DecemMper 3, 1904. 


Regulator, R. Conrader . - 775,392 
Relay, resonance, P. O. . 775,680 
Retort, S. L. Hague ...........2. » 775,448 
Rivet, G. L. Miller... ccesesecsercnce 775,728 
Rivet, bolt, ete, mold, Bone & Reid - 775,794) 
Rocking horse, traveling, A. Hettel.. + 775,725 
Hod Rendiig machine, W. J. Kurtz ...... 775,774 
oller mill feed mechanism, J. J. Gerard. 775,350 
Roofing or fiooring, flexible, "Rugen & Abra- a a RESTORES THE SISHT 

RAINY =o ea eedatacat ercoice Dan's hele ease lae ed. aeeya jasaee ota oe 5,635 
Roost, poultry, F. C. Jahnke .. »: 775,603 WEAK EYES MADE 
Rotary engine, V. Behringer ». 775,413 STRONG. 

Hotary engine, J. W. Pickel .. « 775,429 Se Soe ee 

otary engine, F. F. Norden 775, 632 SPECTACLES ARE 

Rotary motor, A. A. Ewald » 775,297 | NUISANCE Tee mrice Gal THE 
Safe or vault, S. L. Smith . . 775,356! . 
Sandal, ie R. Bonney viereie Ga . 775,440: NECESSITY 

Sas astener, J. H. ementS .....eeeee 

Sasb fastener and lift, W. W. Bauman.. 775,593 ONLY MAKES TBE ERE OME ants 
Sash lock, C. Hearnshaw .............+- 775,602 | ONE WEAR THEM. NEW YORK. " 
Sash lock, window, J. C. Beggim » TIH, 524 = ij 
Sash, window, C. M. Rhodes ............ 775, 858 se a 

Saw carriage for cutting level boards, A. Hl 

Wes Dan t= apace tes eres eh BN wee eater es trees 775,787 
Saw guide, gang, C. A. Norlin oe 775,477 
Se ee ca Hoan A MARVELOUS DISCOVERY 
Scoop, measuring, I. S. Bishop ++ 775,326 
Screw holder and driver, C. Lusted, Sr.... 775,427 FRE : 

Seal, bottle, W. E. Heath ...... 775,651, 775,652 Kidurva.cte 
Seed cleaning macuinc, vegetable, J. B. a He tae hepa : 
Green \.. 775,675 Wondichully elt LD pre On a er 
BW vecig de iG ie altos b Teves one <aflecer ot ecega tele , aerivua, are vaused by functional diantder of thr vital tea 
Separators, discharge regulating device for, dis ase dl pnuars. A. serius azticlus ex plaininyt this s 1 

J. OS. Berrigan Pee ee eee eee eee 775,510 | OF pages; 0 Nluatrations. Far asale at al anda, Wf your newadraler dn 
Sewer cleaning maciine, P. J. Healey.... 775,677 Jguame and we will arnd f copy for youin his careyor send ug $1.0) foray 
Sewing machine lbuttonhole cutter, <A. Money returned if pot satisfied. 

JOUME oS tee the oe he ee PRS tees wae ay 775,565 
Sewing machine shuttle, H. A. Bodge.... 775,362 
Sewing machine thread clamp, wax thread, om cone arses a aS gos . mak 

H. A. Bodge oe ee eee cece cee eeccece 775,363 
Shade and curtain holder, combined, J. O. A MONEY MAKER 3 

Krideloaugh cece ee eee cece eee eeees 775,474 Th Hollow Cencrete Building Blocks. 
Shaft ceupling, C. A. Backstrem........ 775,884 | ere and Best, Fastest, Simplest, Gbeapest 
Shaft with changeable speed, ceunter, G. ; Machine. 

LADBON as cece rede e serves 775,372 V7 Back PETTYJOHN BROS. 
Shaping machine, crore &_ -Jenpeton, re. 12.087 . WHAT A RELIEF 1315 N. 1st Street, Terre Haute, Ind. 
ane delivery, A. K. Tayle - 775,319 HA — ee eee ee ae 
Shelf, libsrary, N. B. Parsons.... . 775, , Write us to-da: r : , 

Shelf, library, N. B. Parsons, et al ++ 775,498 for Wfrsokion The, Apple 
Ship’s signal, I. W. Wood ..... ++ 775,507 P ; G o For Gas Engines, Launches, 
Shoulder strap holder, R. Morris » 775,845 , HANT-EEERIS o Automobiles, ete. 
Shrapnel, P. DB. Van Essen ...seeeeeeeeee 775,640 | roy, N. x. i og NG tore Delt, ‘battery and commento 
ie « "=... See eS roubles, jirt an@d waterproof. asily 
Shuttle, self-threading, Wii. Halil11.) resets. | aitacheg, Ineeaaes, power and 
Sifter, ash, W. 'T. Whiteway~ ‘75380. THE EUREKA CLIP spend, Send for ful artinlars sexy 
> » . IT. Whiteway ....... aie : ora. Spa a 
Sign, R. W. Clark ........05. vee 115,295 * mp ; | Pil ceils, timing devices,” spark §} 
7 Saal e most useful article ever invented ; HL Kinds of iguition “ig 
Sigr, display, R. OW. Clark. ++ 775,294 | tor the purpose. Indisoensable to Law- [:: | Hy plugs, and all kinds of igmitien 0 
Signal. ee Ship’s signal. * yers, Editors, Studenis, Bank 1 xe! apparatus, 
Signaling apparatus, electrical, S. Cabot. 775,390: 4 ni Wie oan ae 2, 5 i 
& gS app , ical, , : ance Companies and business men gen- gi The Dayton Electrical Mfg, ('o. R 
Skirt and undergarment adjuster and hose i erally. Book marker and paper Clip. aq: $8 Reibold Bldg., Dayton, @ine. SPagKe 
supporter, combined, I. BE. Moody.... 775,305 | Does not mutilate the paper. Can be wi 
Skiving machine, band knife, G. O. Jen- aa6 Bed used Jepeatealy: in boxes of 100 for 25c. S| 
MAS. ocr yp sere: we onesnyu eh oie deliecectie daly anveesos Rete ate ‘ [e) ad of all booksellers, stationers . ii Be ee 
Slicer for bread, etc., I. Goldstein » 775,601 | and novign dealers. or by mail on receipt ; Ss b P Beat 
. rice. Yr le = 
Se poke ROLAEY sad Ti Fonte Es ‘ aTR8T Ss ufactured by Consolidated Safety qua Ss ay Hens 
Snow plow, B. Bowman ......... 1! 775,293: Pin Co. Box 121, Bloomfield. N. J. Easier, need attention only part of 
Spark gap, rotary, F. F. Strong 775,872 | — eee : —' time, Pring pie jBricos, .Hnised ini one 
Speed and reversing mechanism, variable ‘ pee 
; we a aerwell ome Doasaith anise res THE BEST COOKING RANGE farmers, wor ens eoend, for, KE EE 
pike puller © © Hood ...scsessceceeee 58" i i 
Spindles, bobbin clutching means for ro- MADE p a mache home ereausty y- 

tatable, W. EY. Allen ......ceceeeeces 775,883 rysrours Rock Sqrar ol, 289 Atlantic Ave., Boston, Mass. 
Spindles, bobbin retaining ‘means’ for’ ro- au for ll or on ae 3 - : ine 

tatable, F. E. Norcross .......-eeeeee vninty Payments i 
Spinning machine, Alexander & Napier.. ER Tudispensable for Home 
Spinning spindle, J. E. Prest ........... $10 to $20 WAT MOTOR and General Use 
Spool rolling and finishing apparatus, R. Saved For sharpening edge toels, such as knives, scissors, hatchets, 

BANS), 4-370 eo eee ete eS Faia eta Fae oe ee eo ee __ ote. Het Seema g and lishing metals, silverware, glass. 

"ser is hgh i r + 
Spray bath, ‘Burger & | Williams Freight See ee ae 
ger ng en ¥ a n jf OEEO! Paid automobilists and mechanies generally cannot afford to be 
pring wheel, B. Minfeidt ...es.eee without this newly patented invention. Price 88.00, 


Stack construction, N. B. Parsons 


: complete, including emery wheel, buffing wheel and pulley. 
Stack cover, hay, ©. B. Thummel ... ged . 7 


Yaur Sent upen receipt of this amount, er C.@.D, 


Stamp mill tappet, W. BE. Ingram... money if preferred. Money refunded if not satis- 
Stay, coat, F. C. Klipstein ........ refunded |; } factory. uae is mor toy Goonies giving 

; W escription seni ree. orrespondence 
Steam engine, F’. Egge after slx 4 with caelers is solicited, and agents wanted 


Steam engine, A. Langlais | 
Stereoscopic printing device, F. A. 
Stocking supporter, C. J. Higley 


manths’ 
trial if 


everywhere, 


@ WARNER MOTOR €O., Dept. 15 


means and ap- : 5 * 
paratus for tise in cutting or dressing | Clapy’s 
f 


Ideal 


or polishing, F. M. McLarty Steel 


Stove, gas burning fireplace, H. s. , + -- 
Howarth ....eceeeeeee ees Pe chin oes 775,656 Rango N uction dl 8 te: ‘ 
Strainer, jelly, A. H. Williams .. .. 775,746 | | is not 50 per cent. better than others. My superior lo- . 
Street sweeper, A. Larson ...... . 775,569 : | cation on Lake Erie, where iron, steel, coal, freights | | for X-Ray Apparatusand ¢ 7 
Stretcher, R. C. Smith ...............6. 775,737 : | and skilled labor are cheaper and best, enables me tol! Wireless Teleg- rated he ar: 
Surgical cusbions, etc., cap for air valves H furnish a TOP NOTCH Steel Range at a clean savi raphy. Speciih " ~ 
for Meinecke ......-0eeeeeee 775,841 | of $10t0 $20. Send for free catalogues of five distinc bheayt ital 
Suspenders, W. Freeman .......- ne 175,749 | lines, 58 styles and sizes, with or without reservoir, eons Spal 
| Swinging gate, DB. H. Iseminger. 775,772 for city, town or country use, Oil for Awe. 


mobiles and (ina 
Engines. 


TELS. RETCHIER & SONS, 


KEN 
‘ Automatic Volt-Ammeter 


Is designed and calibrated espec- 
ially for testing batteries on gas 
oline automobiles and launches 
“ and for any other use of like ca- 
pacity. Accurate and substan- 
tial. Ampere reading made sim- 
Ply by pressing button. The 
most coluvenient and complete 
battery tester on the market. 
Volt-Ammeter $6.00. 


CHESTER 0. CLAPP, 688 Summit St., Toledo, Ohio 
(Practical Steel Range Man) 


H. M. Cosey..... 
Maher & 
775,840 


» 775,724 
775,856 
R. H. Sal- 


Switch operating device, 775,599 
Switch point locking mechanism, 
Harbison .. cee eee eeeeeeee 
Table, W. H. Gilbbes 
Tack puller, J. M. Ranck, Sr 
Tap for barrels, casks, etc., 

mons 
Tap or thread cutter, T. Bollard 
Targets, apparatus for signaling the value 

of shots on, T. Murray 
Telegraph pole, W. Schutz eee 
Telegraph, wireless, R. L. de Moura.. 
Telephone system, G. M. Crockett... 
Telephone, wireless, R. L. de Moura 
Theater chair, Wiersching & Bergstrom.. 
Thill coupling, G. E. Clow 
Threshing and cleaning apparatus, 


Brookline, Mass. 


| EveryMechanic . 


Should Own It. 


™7OOb 
CHRALOGUE. 


Berets ; 
: 
3 


Montgomery & Co.’s Tool Catalogues} 
Which Is thoroughly ur-to-dute, , 
pages and divenunt. sheet. 
Sent by mai for 23 certs. 
MonTCOMERY 
105 .Fu)ion St. 


7018 


775,444 


& CO. j : 
seed cot- New York ity. :Garavoone NE2) 


Amperemeter $§.00. 


ton, H. H. Kelly... ccc ee cece eee eee 775,754 aa miele fou ont: MPae Wogkas lie Ne atk Sic Phitedeghin Fo 
Ticket, railway, Lyon & Bonaldson..... 775,838 ' water Ken ge orks, «o +, Philadephia, 
Tide and wave motor, G.’W. Hazel...... 775,421 BARKER MOTORS 8 mere e oe som a a rine |S 
Tile construction, illuminating, P. H. Jack- i . 
Bn see eee ie a Poker 775,626" i You Want the Best Lathe and Drill 
Time lock, H. M. Balton .........+-eeee8 775,523 | ‘ = a 
Time of employees, machine for keeping Have more good points, fewer x GHUGK 
the, T. BOW vscsecsssccssecveeseners 775,348 parts and require less atten- wUY, ame 
Tire for vebicle wheels, pneumatic, Karre- tion in operation than any WESTCOTT’S pe 
man & Bel Guerra ..... cece e eee eee 775,492 other. Strongest 
Tire friction tread. vehicle, L. P. Faison.. 775,722 Falti i es 
Tire, pneumatic, F. R. Keith .... | 775,824 Launches, Valves, Specialtice. ost Poo | ad 
Tire, rubber, J. IF. Byers.... « 775,361 C L. Barker N tk, Ct. and Durabdil- 
Tobacco pipe, C. H. Rideout . 775,407 oe ke » Norwalk, Ot. ity, Cheap and Accurate. Prcteee At 
obec ovbive. SMe Baa ee , Wenteott Chuck Co; Oveida, N. Yu Us S. As 
+8. rene : , sk for ¢ ue in English, Frenc: janishor German. 
Trace carrier, harness, J. Hebel ... 775,400 THE PANAMA CANAL IS DESCRIBED | eine Pm AT CoLuuaia me: POSITION, 1893. 
Traction increasing device, R. C. Lewry, from the engineering standpoint in SCIENTIFIC AMERI- ! 
775,836, 775,837 can SUPPLEMENT 1359. Price 10 cents, by mail. } ~~~ a ie a eo Ree REA 
Traction wheel, BE. Binfeldt .............. 775,805 | Muon & Company, de Broadway, New York City, and: MAXIMUM POWER-—MINIMUM COST 
Trave'ing bag, case, etc, C. H. Anderson 775,343 | ® Mews@ealers, we, If youuse a pump for 
Trellis, vine, J. Seelhorst, Jr............. 479,883 | eke) beer, lara. cigs, Btar ch, 
Trolley, Naret & Ernst ...... seg ’ petroleum rewer’s 
eolley, Baer & Bae “iss! The Brennan Motor; 5 Baal apne aur, 
Mroliey, W. |S. Stockton - 115,867 | cottohseed olf or Huids, 
Trolley, overhead, J. G. Johns » 775, 62 : : 
‘Trolley pole, W. E. Harmon ! 775,531 IS GUARANTEED “i Tee tore th 


Trolley wheel, M. L. Mowry ... . 775,847 WH. develops rated power 


,/ . Which does the most work at 


Truck bolster, car, G. G. Floyd ........... 775,559 at 71 HK, 1. ML, develope lA FP, 4 

Trunk and desk, combined, T. McCabe, Jr. 775,731 er. et S00 arid 18 TL. at Gi, Mae the least expense, | Simply 
Truss, cardiac, EB. AbDe@ .. eee eee eee eeeee 775,342 pa are wBed for auturmobile, | any desired speed. Perfect- 
Tube or spool making apparatus, R. Binns 775,512 ring amd stationary purposes. ty aurable. All parts are intvercnangeable. Needs ne 


“hey are sure and quick fara 


Tubes; pipes, etc., apparatus for cleaning, ee er 7 siiled wea Perens pone are ari ae 
7 OWOENY ceccscercercectterteerenre , ‘ 00. ells O0t.. Buffalo. N. ¥., U. . 
Tuning hammer, W. H. Porter 178,383 BRENNAN MOTOR CO. Syracuse, N. Y.. s . 
Tuning peg, stringed instrument, 176,767 ~ : oa 
Becker... cee cree cee ee ete ee eereeees i 
murylnes CNet Tea PRACTICAL ARTICLES ON 
Turbine, C. A. PArSOMNS ee cee eee err eereee 775, 634 
: Type distributing apparatus, L. K. Johnson. 775,426 
: Typewriter cylinder scale, O. C. Kavle.... 775,332 = 
Typewriters, etc., mechanism for locking 
the key levers of, W. F. Helmond.... 775,381 
Typewriting machine, E. B. Cram........ 775,394 
Typewriting machine, J. B. White...... 775,739 By N. MONROE HOPKINS, Ph.D. 
Typewriting machine, G. M. Kitzmiller.. 775,830 Assistant Professor of Chemistry in the George Washington University, 
Valve, air relief, J. T. Lewis............ 775,661 Washington, D. C. 
Valve mecbanism, Thomson & Ball........ 775,586 eines 


Valve mechanism for controlling flow of are appear in g in ¢t h e 


ea liquids, ae pete ean ‘s : a wie, ie oes ‘ ».. 775,855 

alve operating device for blowing engines, | e ge e 

electrical, 8. T. Wellman ..s.s.+e+es ws8i Scientific American Supplement 
Valve, regulating, J. Johnson ...... eevee 175,823 | 

Variable speed motor, M. Pfatischer .... 775,310 The articles describe simply and clearly experiments in electro-chemistry with 


Vault, Given & Hollar 


eee » 775,674 
Vegetable cutter, J. Valk 


T8639 Intelligible and lucid drawings and photographs ac- 


easily constructed apparatus. 
company the articles. The entire series, when complete, will constitute a splendid 


Vehicle body corner, W. B, 'C. , 175,449 student’s manual of electro-chemistry. 

venice brake, automatic, ee Harris... 7p 208 Each number of the SUPPLEMENT costs ro cents by mail. Subscribe for the year 

Vehicle’ train, CG. Renard See a ae 775,165 and be sure to receive all the papers containing the articles. 

Vehicle wheel, W. B. Keighley.......... 775,753] wUNN @ COMPANY xe 361 Broadway xe NEW YORK 


Webicle wheel, J. Lefer wcccccccccccceee €75,931 


DeEcEMBER 3, 1904. 


Scientific American 


EVERYBODY 


Is interested in Stocks or Bonds fisted 
on the various stock exchanges, either 
as an investor or an operator. 


Our Weekly Market Letter 


will be found invaluable. Your name 
on our mailing list insures your receiving 
it every week. 


Corey, Milliken & Co. 


BANKERS AND BROKERS 
15 State Street Boston, Mass. 


The HOW and WHY of Electricity 
By CHARLES TRIPLER CHILD 


A book that al] may read witb understanding. The 
story of electricity stripped of formule and written for 
these who wish to learn. Price $1, pestage prepaid. 


New Vork Sun: “We know nothing that gives so 
much reat help in so short a space.” 


Published by ELECTRICAL REVIEW PUB. CO. 
13 Park Row, New York 
Sample copy of the Blectrical Review FREE, if requested 


are successful and gaming better 

pesitiong and salaries studying 
Electrical Engineering, Steam 
Engineering. Mechanical Engin- 
eering, Mechanical Drawing, Electric 


Motorman’s Courac, Uae mo Tender’sa 


Course. Telegraphy. Short Electrical Co 
Arithmetic, Algebra, by mail. en 
derscs Institute. Text veeks free. Students helped te pesitiens. 


Write fer free beek, “Can I Beveme An Electrical Engineer!” 


ELECTRICAL ENGINEER INSTITUTE 
Dept. A, 240 West 28d St., New York 


Spangenberg’s Steam & 
Electrical Engineering 


y_K. SPANGENBERG, 
formerly Super- 
intendent St. Louis 
School of Engineering, 
AvBenr UHL, A.1,E.E., 
and EK. W. Pratt. 672 
pages, 48 illustrations. 
Only work containing 
1085 Questions and An- 
swers on every branch of 
engineering. 
Easy to Understand 


Written by practical men for 
practical men in an easy and 
simple style. Treats of Gas 
and Gasoline Engines, 
Stationary and Locomotive En- 
gineering. Compressed _ Air, Re- 
frigeration. Hydraulic _ Elevators, 

has Over 200 Pages on 
y. Agents wanted everywhere. 


her, 68 S.4th St., St. Louis, Mo, 
40-page pamphlet tells all about if. 


FoR 
GUNSMITHS. TOOL 
MAKERS, EXPERI- 
MENTA i& REPAIR 
WORK, ETC. 


From 9-in. to13-in. swing. 
Arranged for Steam or 
Foot Power, Velocipede 
er Stand-up Treadle. 


W. F. & JNO. BARNESCO, 
Established 1872, 
1999 Ruby St., Rockrorp, In1- 


Brighter than 
a or electricity, 
and cost less than ker- 
osene. Nosmoke, no dirt, 
nosmell, Save money and have 
better light by writing how for' 
our special introductory offer, 
Any of our lamps sent on trial— 


satisfaction guaranteed. 
Our agents make $200 to $300 a 


rite today for catalog, 


prices and special proposition, 
We also make complete systems for 


Superior Mig. 


month 


—S)—. 


—— houses and stores. 


To Owners of Gasotine Engines. 
Automobiles, Launch es, Etc 


™ Auto-Sparker 


dees away. entirely withall starting and 
tunning batteries, their annoyance and 
expense. Ne belt—no switch—no bat- 
teries, Can be attached t any engine 
new using batteries, Fully guaranteed; 
y write for descriptive cataleg. 


Motsinger Device Mfg. Co., 
14 Main St., Pendieton, Ind, 


50 Years’ 
Experience 


Trade Marks, 
Designs, 
Copyrights, Etc. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tiens strictly confidential. Handbook on Patents 
sentfree. Oldest agency for securing patents. 

Patents taken through MUNN & Co. receive 
Special Notice, without charge, in the 


Scientific American 


A bandsomely illustrated weekly. Largest cir- 
culation of any scientific journal, Terms, $3 a 
year; four months, $1 Sold by all newsdealers. 


MUNN & CO,26 croadway, NewYork 


Branch Office 625 F 8t. Washington, D.C. 


Send for Lathe Catalog. | 


Window frame and sash, metallic, 


ONDETZ ERT gyi ders Sai eyasa otater “ete ciavavueioiieneore 775,668 
Windew ventilater, A. U. Chase ........ 775,798 
Wire cutter and pliers, combined, J. W. 

GHTDOUDS sh opueeemm nae ssitnceietes ee paeeers 775,699 

Wire stretcher, P. Epperson .... « 775,469 
Wire weaving leem, R. H. Bliss 775,888 
Wrench. See Pipe wrench. 
Wrench, F. Hachmann ...........eeeeees 775,398 
Wrench: Gs. (Wis Siple) o:ieisigscciesesecassinnecnacectes. 775,783 
Zinc, apparatus for the extraction of, C. 

Se “Brand ceases shysee ve eo eet 775,359, 775,360 

DESIGNS. 
Badge, G. L. Gillespie ............6. 37,236 
Badge or similar article, H. L. Lang. 87,237 
Bottle top, pepper or salt, C. VW. Helm- 

BCDNICM. o.oo. wine cone. oie sieiaiersie elses ve ors eee 37.243 
Candelabrum, S. W. Babbitt ...........-. 37,245 
Jewel casket er similar article, E. L. 

BYSAN ANC: ast acess crave: ocd,c teres eked i atelaiaia ea ae 37,238 
Lamp shade, electric, H. D’Olier, Jr. 37,246 
Oven plate, J. Magee ............6.- 37,248 
Pipe, . B. Porter 37,244 
Shears, W. EF. Hobbs ........-..ccceeeees 37,242 
Spoon, ferk, or similar article, Margelis & 

IMGtZ EON? salts. as2ccazacoxstopaneseeritese sity ware scares 37,241 
Spoon or similar article, W. C. Codman.. 37,240 
Spoons, forks, or similar articles, handle 

£OP We Cie COGMAN se cccusieia 5 fae eee eee 37,239 
Stove plates or similar articles, rim for, 

Dh: (MAP COe itvstige cs Seitsls epincia sfavataie 2 Ape « 37,247 
Trimming, A. M. Weber ...........0.e000e 


TRADE MARKS. 


Agricultural machines and extra and repair 


parts and _ pieces’ therefor, certain 

named, International Harvester Co. of 

ASTNGTICA.y .y seuvisele: s (85 Giosshasseaicic the as ecakao « 48,742 
Bells, artificial and ornamental 

Heimer: pike ee ccs cee ee eo ee ea eae 43,739 


Belts and buckles therefor, E. & J. Bass.. 


48,747 
Cigars and cigarettes made from cigar to- 


bacco, Victor Talking Machine Co.... 43,733 
Coats, vests, trousers, overcoats, and rain- 

coats, Rosenwald & Weil............ 43,725 
Custard, Bunham Manufacturin CO ase-sies 43,750 
Beederizing toilet preparatiens, dor Manu- 

PACtURING! (CO. Matec ni Scns ae 43,732 
Drinks, non-alcobolic fruit, I. Hartmann, 

43,736, 43,737 

Fabrics, linen, Syndicate Trading Co...... 43,743 

Fabrics, upholstery textile, Philadelpbia 
Tapestry IMATIS* des cace Se ccetens wake cvermeiars 43,744 

Fireproof garments, Textile Fireproofing Co. 43,748 

| Glass, window, Pittsburg Window Glass Co. 43,740 

Hose, boys’ ribbed, York Knitting Mills Co. 43,728 

Hose, misses’ ribbed, York Knitting Mills 
(Ore tien Soe Pere nD On oD oor 43,729 

Knit undergarments, certain named, B. 
Modeen&s 00s. .ci.c% ea sihowee saeco tb aeee ys 43.727 

Measuring tapes, Keuffel & Esser Co., 

43,745, 438,746 

Medical compounds, certain named, H. 8. 

WIEN COME. © ooicies Sie fesasahogage ass, 2' = opeserass geyctsasrs 43,738 
Medical compounds, certain named, Parker 

Buda: ecciavers so aie «, sieie, i Sielaya sae, ea siolepayera « 43,753 
Medicine for certain named diseases, Maize 

Predicts: (Con. SeGituecn eee es 43,752 
Medicine for the cure ef diseases of the 

feet; BE.) GC. Rice (erases sates oie See 43,754 
Mills for grinding grain, seeds, and drugs, 

New Winena Manufacturing Co....... 43,755 
Muffins, Ives Company ..............- 43,751 
Puzzles, Blackburn, Hough & Co 43,722 
Shirts, S. Liebovitz Sons ........ 43,726 
Shoes, leather, Peters Shoe Co............ 43,723 
Snap fasteners, United States Fastener Co., 

»730, 43,731 

Syrups, saccharine, Wogan Bros. 43,749 

Tea, Berry Dodge & Ca........ 43,735 

Tires, rubber, Jewell Belting Co. 43,741 

Woolen piece goods, A. D. Ellis ... 43,724 

LABELS. 

“Anti-Itisine,’’ for surgical dressing, C. L. 

BOY jcitiverdssnsee: sept nnn alo iter te Sse war ons. 11,612 
“Batnette for Lawn or Parlor.’’ for a game, 

Ds AO x RAMEY ices os areie gy evel «Sit wide sie ok wade 11,617 
“Batnette, The Newest Game.’’ for a game, 

By st eh! Cy Ta a ee ede RO EP RE RCo EIS 5 11,618 
“Ben Hur,’’ for soap, Cape City Soap 

OOS eee re eR csp PATE homes Soe a 11,615 
“Big Cape,’ for soap, Cape City Soap 

BOVQTICS) scsi cd SS ayicd ancien Wels stele eisheie eceastecayerw oe 11,616 
“C. Maspero’s Medicinal Olive for 

olive oil, C. Maspero...............06- 
“Germicide Dandruff Cure,’’ 

cure, A. Burrows ........ 

“Magnolia Syrup,’ for syru 
SyRUps, CO. 5 Pos ce eek eee hele ayaa v eelee 

“Merry War,’’ for soap, Cape City Soap 
SW EORIER). Bepgvisrassivistecs-areteits Sedatelcusie sets taacetsnars 11,614 

“Nitro Powder Solvent No. $,’’ for a clean- 
ing compound, F. A. Hoppe ........... 11,613 

“Old Tennessee Club,’’ for whisky, S. S&S 
NPRIC Oras so: Bete acts he ne aeace, Seta ree eevee ae 11,605 

“Rosia Skin Food,’’ for skin food, M. Wil- 

AIMS pe «47.2 3eche'sc Sigs os Sea eas ee 11,610 
“S. B. Clark’s Nicest Biscuit, New York,’’ 

for biscuits, S. B. Clark .............. 11,608 
“Silver Slipper Chop,’’ for tea, P. Baum- 

PARCOMY © casa) area's ieazaschaias reta.ais: « regia Sia terecaeiehate 11,604 
“Sunny Side Pork and Beans,’’ for pork and 

beans, Tip Top Ketchup Co. ..... «e+ 11,607 

PRINTS. 

“At Hearts—Wish I could give you my 
beart,’’ for playing cards, United States 
Playing, Card’ (OO. Fics s crac avait 1,150 

“Budweiser Girl,’ for beer, Anbeuser-Buscb 
IBTEWIN ge ASSAY Spas esos NOES tale a 1,145 

“Colgan’s Taffy-Tolu Chewing Gum,’’ for 
chewing gum, Colgan Gum Co. ...... 1,147 

“Men’s Apparel,’’ for men’s apparel, W. C. 

BOUD: | Sep sio ai etissesnass.syousisis aisha Sates Ste; sconsestls tsgays 1,149 
“Sparrow’s Chocolates,’’ for candy, H. F. 

PSPATTOW: ” COsaiwciatsns toisiars is: agna) opster ot tatsustorarapousts 1,146 
“* *‘Walk-off’ Clothes,’’ for clothes, Walcoff, 

Uda: CO. iin. Whe casio ee eee geese 1,148 


A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
aumber of the patent desired and the date be 
LM Address Munn & Co., 361 Broadway, New 

ork. 

Canadian patents may now be obtained by the tn- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulare 

| sddress Munn & Co., 361 Broadway, New York. 


37,249 Modernshop. M. 


DR. H. C. STIEFEL, Bissell Block. Pittsburgh. Pa. 


MODE 


Ge JEL 


% CATACOGUES FREE 
UNION ‘MODEL WORKS 
@ “193 CLARK CHICAGO. 


MODELS & EXPERIMENTAL WORK. 


nventions developed. Special Machinery. 
E. V. BILLAARO, Fox Bidg.. Franklin Square. New York. 


NOVELTIES & PATENTED ARTICLES 
MANUFACTURED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY. 
E.KONIGSLOW STAMPING & TOGL WORKS, CUBVE LAND, 0. 


Experimental & Model Work 


Cir. & adwice free. Wm. Gardam & Son.45-51 Rose St.,N.¥ 


STEE AMPS — NAME PLATES 


DIES & SHEET METAL WORK 


PRESS WORK OFALL KINDS 
S.0.CHILDS & €O.,200 CLARK ST. CHICACO. 


Models and Experimental Work. Inventiens 
and Models designed and perfected, Years of success. 
P. Schell,587MissionSt., San Francisco 


ERS &/FIGURES 
T CONN. 


= 
LETT 
EPOR 
VORKING 

G. M. MAYER, M.E., 


“PATENT AND 


CHICAGO, 


truetions 


Printing Free 
id. Prints from a 
TOY, IT’S A 
Highest Award 
Established 30 years. Send stamp for 
Prices $5.00 to $150.00. 
MODEL VRINTING 
PRESS CO., 104-6 North 10th St., Philadelphia, Pa, 


at once, 


Ventilators. See Window ventilator. in el ml | Oo WER “fe remo 
Vermin trap, G. Andrus ............ eee ee 775,292 HE HARRINGTON & KING PERFO 
Vessels, upparutus for raising sunken, M. ‘ OF EVERY 
Tadey i. ets ARE aie Sere, oe es 775,370} | TED ME TAL 
iowa chin at shoulder rest combined, a 
i, é CK Er” “sAer erates te bts ~ 
Violin chin rest, IW. ¥ 775,465 i 2253. N0. ONION SF 
Wagon frame, metallic, Ii. 775,807 
Wagon reach, J. Simpson .......... - 775,316 
Water elevating apparatus, A. 775,585 | oe 
Water Doweine apparatus, W. H. Moody.. ETB 848 SPECIAL: MANUFAC Gas 
ater motor, J. F. Myser .........eeeeee- 75, 
waten purifier and elevator, J. W. Carpen- pre DIES AND STAMPINGS TO ORDER. 
ODS ceferaees ste: shainia estate, ona efctveie Zaza oni dttie:< eeere ves i . 
He aa 3 RINERY- ELS- ORK, 
Water purifying apparatus, J. C. W. Gretbh 775,901 SPEC Star aan EMOD ELS EERE AL 
Water tube boiler, H. L. Wilson........ 775,435 | (TRE ser rotate ey WT) 
Welding or forging metallic rings or links, OR DRAWINGS FOR ESTIMATES. WRITE FOR OUR BOOKLET. 
machine for, J. Girlot ...............- 775,815 THE GLOBE MACHINE & STAMPING CO. 
Well jack, W. E. A. Pipher ............ 775,733 970 HAMILTON ST. CLEVELAND; OHIO. 
Well sinking apparatus, M. T. Chapman. . 775,417 
Wisp ee eens CY race eee Taree ny 
Whip, drover’s, H. Brown . - 775,669 und ottiers Machinery. Tae VILTER 
Wind motor, A. Wedrick ++ 715.877 MFG. CO., 89 Clinton St.. Milwaukee, Wis Fairs. 
Wana, we 7 Culver Ate ie iS Te 
indow, A. G. “{teinhrenner ............. f ess Guaranteed. 
Window closer, automatic, H. C. Smith... 775,547 CHEMICAL EXAMINATIONS OF AKL 
J. Bog- : 


( “Mental Nuts.’—Can you crack ’em# 
« Knets.”—100 catch preblems. 
1.400 Conundrums and Riddles.” 


1 * Great American Puzzle Be ek.?? 


B00 § Real Brain Teasers, 10¢. each; all 4 for 30c. 
HOME SUPPLY CO., D-55, 132 Nassau St., New York 
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Removed to 182 Milk Street. 


Se Magical Apparatus. 
Grand Book Catalegzue. Over 700 engravings 
25c. Parlor Tricks Catalogue, free. 

MAR'TINKA & CO., Mfrs., 498 Sixth Ave., New York. 


MASON’S NEW PAT. WHIP HOISTS 


save expense and liability incident to Elevators. 
Adopted by principal storehouses in New York& Boston 


Manfd. by VOLNEY W. MASON & CO., Inc. 


Pr aT YDEWRITERS ves 


" Allthe Standard machines SOLD or RENTED ANY. 
WHERE at HALF MANUFACTURERS’ PRICES, 
Shipped with privilegeef examination. Send ferCat. 


Typewriter Emporium, 203 LaSalleSt., Chicago 


50c. 


Catalog free. 


DYNAMOS AND MOTORS 


and all about them. By EDWARD TREVERT. 
BUBIER PUB. CO., 


100 pages. Fully illustrated 


ept. S; Lynn, Mass. 


50c. 
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THE NATURE 


LIBRARY 


HE NATURE LIBRARY is the 
only group of books on natural 
m| history that gives scientifically 

accurate information in simple 

narrative style, and in a way 
that makes it equally available for stu- 
dious reference or casual entertainment. 

It represents the first attempt made to 
illustrate a work of such magnitude and 
importance with direct photographic re- 
productions of living subjects of the ani- 
mal, bird, fish, insect, and floral worlds 
in their native conditions. Additional 
to this photographic literalness, the fidel- 
ity to nature has been greatly heightened 
by color plates, which are so perfectly 
treated that the exact tint or tone of the 
living original is preserved through all 
the varieties of color. Thus the indenti- 
fication of any bird, flower, moth, etc., 
is easy, and its classification becomes a 
matter of the utmost simplicity, an 
advantage of inestimable value to the 
student or general lover of nature 
hitherto perplexed and discouraged by 
old-fashioned so-called ‘‘ keys.’’ 

Thisis the first time a systematic effort 
has been made to bring the reader into 
an intimate knowledge, free from fanci- 
ful invention, of the home life of our 
brethren of the lower world. The diffi- 
culties of photographing wild animals in 
their nativeenvironments, birds on their 
nests, and timid creatures in their hid- 
ings, are sometimes insuperable; but 
the success that rewarded the fatigues 
and hardships of the makers of THE 
NaTURE LIBRARY, and which is at- 
tested throughout the pages of the ten 
beautiful volumes, makes this set of 
books not only unrivaled, but absolutely 
unique in the field. 


Besides the 450 half-tones from photo- years, 
COUNTRY LIFE DOVBLEDAY PAGE ® CO THE WORLD'S 
“IN AMERICA {331554137 EAST (6TH ST-NEWYORK, WORK « s 
ev. 


graphs taken especially for this work 
in all regions of the country, and tke 
300 extraordinary and remarkably life- f 
like color plates, there-are about 1,500 | 
text-cuts such as are usually regarded 
as all-sufficient illustrations of theses 
on natural history. 

In the actual value of the pictorial 
matter, the purchaser gets more than 
the price of the ten volumes; and yet } 
the information, charmingly, familiarly 
presented in the 4,o00 pages, is a treas- 
ury from which the most careless reader 
may extract a sort of riches he would 
not willingly lose again. 

But THE NATURE LIBRARY is not 
having careless readers. One point 
more frequently emphasized than any 
other by those who write in voluntary 
acknowledginent of their satisfaction 
with the purchase is the ‘‘entertaining”’ 
quality of the books. 

Entertaining, they most unquestionably 
are—entertaining to old and young 
alike; and that was the great object 
aimed at by the makers of THE 
NATURE LIBRARY, who believe 
that the secret of all edu- 
cation is to make instruction 
entertaining and  inspir- 
ing. We believe noth- 
ing better suited to the 


double purpose than © ses 
these ten handsome FSS 
Y FF, 
and beautifully $ e589 
: RSS 
illustrated books SHS LS 


has been offered 
to the public 
in many 
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Scientific American 


Decewrer 3, 1904. 


The Orient Surrey 


Speed about twenty miles per hour. Will climb all or- 
dinary grades 


Write for catalogue 


WALTHAM MANUFACTURING Co. 
Mass. 


Wanhe: 


GAS and GASOLINE 
, For All Work. 
Stationaries, Portables, Hoisters, Pump- 
ers, Sawing & Boat Outtits. 
Send for Catalogue and Testimonials 
State Your Power Needs. 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


TO PROVE that Daus’ “Tip-Top”? is 
the best and simplest device for making 
10® copies from pen-wntten and 5O 
eopies from typewritten original, we will 
ship complete duplicator, cap size, 
without deposit, on ten (10) 
days’ trial. 
Price 87.50 leas D 
trade discount of 
83} per cent, or 


Net 


the Pelix ii B. Dau Dastr Co., Daus Blig ill Jobo Xi, New York 
all varieties at towest. prices. Best Kaiiroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articies. including Safes, 
Sewmg Miachines, Bicycies, ‘Tools. etc. Save 


Money. Lists Free. CHICAGO ScaLe Co.. Chicago, I. | 


Photo Lenses 
and Shutters of every 


kind for all purposes; 
Professional, 


Amateur, Process. 
Sold Round the World on all 


Cameras. Catalogue free. 


Bausch & Lomb Opt. Co. 


ROCHESTER, N. Y. 


New York Chicago Boston 


HOROLOGICAL DEPARTMENT 


BRADLEY 


POLYTECHNIC INSTITUTE , 
z os Formerly Parsons Horological Institute 
PEORIA, ILLINOIS 
LARGEST and BEST 
_ WATCH SCHOOL in AMERICA: 
3) We teach Watch Work, Jewelrv, En- 
* graving, Clock Work, @ptics, Tuition 


reasonable. Board and rooms near ' 
school at moderate rates, 


Send for Catalog of Information. 


Heals Guts, Burns, Bruises, Sores, Bts,| 


At all dealers or 10c. and 25c. Ree by mail, Look for above tiade mark, 


Sulpho<Napthol Co., 15 Haymarket Square, Besion, Mass, 
Sold in N. ¥. City by AckerMerrall, Macy, Siegel-Cooper. 


CRUDE ASBESTOS 


DIRECT FROM MIN 
‘PREPARED R.H, MARTIN, 
ASBESTOS FIBRE | office, sz. PAUL BUILDING 
for Manufacturers use 220 B’way. New York. 


Stereopticons and Moving Picture Machines, 
all sizes, all prices. Viewsillustrating timely 
subjects. Fine thing for Church and Home Enter- 
tainments. Men with small capital make money giv- 
ing publicexhibitions. Illustrated catale Hopue fre free. 


McALLI STER, 49 Nassau ses St. New ow harks 


SHOE 


( Trade- Mark. ) Es. 

Heaviest ous grain Weather: =tan col- [as 
ored. Watertightconstruction. Com- / 
fortable and nearly indestructible. £ 
Send for pamphlet, 


J. P. TWADDELL, 
1210.1212 Market St. , Philadelphia 


Crescent Machinery 


Quality and Price both right 


eS Band Saws, Jointers, Saw. 
Tables, Band Saw 
Blades 
Catalogue tells the rest I 
TLS A, 


Oreneent Machine Cay, 230 Alsi: Steet. Testun! 
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R TOOLS, SAWS 


“eT 
we TESSOF hg Sons Le 3} JOHN ST. NEW Y. 


4 ' YOST WRITING MACHINE CO., 245 Bway, New York.! 


than all other kinds of 


CASTING 


\ engine concerns, 
' estimate, 


. RACINE BRASS & IRON ace Inc. = 


HorgpINGe 


OUR NEW 
SKELETON 
WATCH 
READY FOR 
DELIVERY 
OCTOBER Ist 


WATCHES 


Our New Skeleton Watch not ouly shows 


7 Snow Hill. London, England 


The Light Running YOST is easy to operate. 
Its Beautiful Work is easy to read, 
Our Unusual Catalogue is easy to understand, 


Why not send for the UNUSUAL CATALOGUE 
and learn of the BEAUTIFUL WORK done by 
the LIGHT RUNNING YOST? Sent free. 


Every conscientious! 
architect, builder and 
tin roofer, to say noth- 
ing of house owner, 
‘wants the best roof ob- 
tainable. Tin is better 


roofing, and “Taylor 
Old Style” is better 
than any other kind of 
roofing tin. 


Aman with a house on his mind, whether heis 
architect, builder or owner, can learn something 
about tin as a roofing material that will be of life- 
long value to him if he will ask for our book, “A 
Guide to Good Roofs,” and a copy of “ The Arrow.” 


N. & G. TAYLOR COMPANY 


ESTABLISHED 1810 


Philadelphia 


IRON, BRASS 
@ ALUMINUM 


HIGHEST GRADE ONLY 


We make a specialty of Cylinders, Casings, etc., 
and supply some of the most critical automobile and 
Send patterns or drawings for 
We guarantee satisfaction, 


Reciiey Wis. 


Naural Asphalt Sand Sursacea 
ROO FING. juice 


finished gravel roof. Comes 
ready te lay in rollsof 108 
square feet. Write tor sam- 
pie, circular anc prices. 


Waren Cheniteal and Mfg, Co. 18 Battety l., New York 


yids 


Stationar., 
.Pertable 


Gas and Gasoline Engines' 

Perfect mechanical appliances make OF 
for absolute safety and economy. 
Engines, 2 to 100 bh, p. 
ngines, Sto 18h. p 

e have a new catalog, fully describing and illustrating our 
lies ‘which will be sent on request. y 
OLDS GASOLINE ENGINE WORKS 

216 River Street Lansing, Mic, 


to make tbe broad 


been made under the 
THE REA 
It is inthe mechani 


chine built on the o 
used successfully in. 


--tabulator and two 
ents, etc.—in fact, 
typewriter.to be had 


actor’ 


HAVLAGE, 
BRODERICK ABASLOM OPE £0. 


STLOLNS, MO. 


ou the time, but how time is made. 
time at that. Ready for delivery Uctobet Ist. For sale by all Jewelers. 


THE NEW ENGLAND WATCH CO., 37 @ 39 Maiden Lane, New York 


THE MAN 
WHO KNOWS 


the good and the bad points 
of all typewriters buys the 


Remington 


Remington Typewriter Co. . 


327 Broadway, New York 


A PREMIER | 


3 4} 


Proved Superiority 
Fox Typewriter 


Do yourealize it would be suicidal for us 


Fox Typewriter unless we could prove 
them point by point in competitive tests 
with all other typewriters? 

Seventy-five per cent. of our sales have 


and simple. Tbe Fox is an impreved ma- 


tion—the lightest touch—unlimited speed 


SEND FOR CATALOGUE. 
GOX TYPEWRITER CO. Ltd.“ 


y and Executive 0 


826.840 Frog Sie ruse Bvbides Micha‘ 


An Ideal 
Christmas 
Gift 


Accurate 


Pe, Maidel 1. 


Complete, $900. 
+" Withont Tousau, ts, 


Ease of Control | 


No other automobile is so easy to 
manage as a Cadillac. Simple mech- 
anism, powerful brake, reliable, noise- 
less speed gear, and accurate steering 
apparatus make the Cadillac an easily 
controlled car at all times, and under 
all conditions. 

Cadillacs cost $750 to $900. You may 
pay more for others not so efficient. 


Writefor booklet N whichtellsall about 
Cadillacs and gives address ef nearb 
agency wher e they may be seen and tried. 
CADILLAC AUTOMOBILE CO., Detroit, Mich. 
sy Member Association of Licensed Automobile 
Manufacturers, 


Away Those Pinching Your 


FIRE Nose Pinehers STO Thinking Apparatus § 
And let us fit you perfectly BY MAIL 
' A Dostal will bring our beautiful FREE CATA 
LOGUE with full explanation as to how we will 
positively guarantee to give you the best Eye 
Welp in the world. 
BRIGGS OPTICAL co. 
844 B. Triangle Building Rocheater, N. Y. 


TYPEWRITER 
LEKE THE 


“MINUTE MAN” }f 
ALWAYS READY 


TIAN aatistied 
usors know this 


' Smith Premier 
Typewriter Co. 


THE CARLISLE & FINCH CO 


233 E.CLIFTON AVE 
os CINCINNATI, 


% WRITE Far 


< seein agus. 


l Spectacles 
Eveglasses 


are a superfiuity where our Jampa 
are used. 

Portable, 100-candle power and 
produces a safe, white, power= 


ful, steady light with 
No odor, dirt, grease or 
smoke. 
Everylamp warranted. Coste 2c 
per week, 
AGENTS WANTED 
EVERYWHERE, 


The BEST LIGHT CO. 


one baat ‘Original 


87. sic Bt Canton,0. 


VTHE FRANKLIN. monet sior 


tore, wrAtvar machmia: 


THE 


claims we do for the 


se trying conditions. — 
SON WHY "4 
ical construction pure 


MILLS FOR FORALL MATERIALS. 


OUR BUSINESS 16 TO MAKE, 
MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD SUB- 


my lines that canbe 
typewriter construc. 


-color ribbon attache 
the most complete 
‘at any price. 


Transmission--Screening--Dredging--Coal Cutting 
Drilling--Hauling--Washing Machinery. 


JEFFRE| 


Photographie iustrations 
for illustrating lectures on 
every subject, profession- 


== SLIDES 


WILLIAM H. RAU, 1322 Chestnut Street 


“LIGHTWEIGHT” PRESIDENT: SUSPENDER: 


ELEVATING--CONVEYING--POWER 


Se har ek ea 


¥or Catalogues addres 
THE JEFFREY MFG.CQ, 
Curexaca, Manu, (Ls. A. 
YEW Your NENVES 


LWITH US On MON 
DEA MATES FREELY THUS HCE Ai roi WONT CHAN GE. 


f SPROUT,;WALORON & CO:/ 
<EBBIOR CATALOG NO 4) MUNCY, Pa. 


The most complete library ° 


of illustration fur every a iM MET OME UBRICATES 
purpose at reasonable COs. i tan CH-BISLY& co 


HAVEA Hor. abet CHICAGO LILES te 
15 to 21 Clinton Street, 


ar You 


Send for catalogue, | 
PA. | 


mean freedom in breathing. Weigh 2 oz. 
and $1.00 postpaid for choicest patterns. 
THE ©. A. EDGARTON MFG, €0., Box 310, Shirley, Mass, 


Any store 50¢ 


